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1 Preface and Thanks 

1. 1 Preface 

This document is the final report of technical renovation for fiAeen recipient plants submitted to 

Project Management Office (PMO) and the United Nations Industrial Development Organization 

(UNIDO), prepared by Xi'an Research and Design Institute of Wall & Roof Materials, related to 

the project of "Energy Conservation and GHG Emissions Reduction in Chinese TVEs-Phase II". 
This report covers the work and achievement completed during the beginning of March and the 

middle of August 2005. 

Project title: Energy Conservation and GHG Emissions Reduction in Chinese TVEs (Phase II) 
— Brick Sector Replication Projects for Energy Efficiency (1) 

Project No. : EG/CPR/99/G31, P. O. No. 16000797 

Contract No. : 05/031 

The contract of this project was signed on the beginning of March. Our Institute completed two 

parts of the tasks stipulated in the contract through ten activities, 

This report includes the following parts. 

a) Smnmary of achievements 

b) Final accounts 

c) Summary of progress 

1. 2 Thanks 

We greatly appreciate the help from the following personnel. Without their support and guide, we 

can't complete this project smoothly. 

Mrs, Wang Guiling, Deputy Director of PMO 

Dr. Zhang Zhihong, Chief Technical Adviser of UNIDO 

Mr, Song Dongfeng, Contract Officer of PMO 

Other personnel of Beijing Hongyuan Environment and Energy Technology Company 

Mrs, Mounira Latrech, Contract Officer of UMDO 

Dr. Enver Khan and other working personnel 

2. Summary of the project and result of technical renovation 

2. 1 Achievements of the project 

Until the middle of August 2005, our Institute completed all works stipulated in the Contract of 
renovation for fifteen brick-making recipient enterprises in Xi'an area, including construction on 



site and consultation work. 

The total investment for Meen recipient enterprises was US$1, 030, 774. 08 million, comprising 

US$850, 774. 08 million co-financing of the beneficiary plants and US$180, 000, 00 million UNDO 

subsidy fund. The co-financing to the UNIDO subsidy fund is 4. 7:1. 

Through the technical renovation, the total energy saving is 9910. 09 tons of coal equivalent (tce) 

yearly, or 660. 67 tce per year apiece for a total of 15 brick plants. The energy-saving target for each 

replication project of 600 tce per year on average stipulated in the Contract is completed. And gas 

cmissioii of COq is reduced 24705. 85 tons. 

According to the specific institution of each plant, through renewing old equipments and adopting 

advanced and practical equipment, repairing old annular kiln and building new annular kiln, and 

improving and perfecting production process and management system to make arrangement of the 

renovated production line of each replication enterprise reasonable, the product's quality and output 

of each replication plant is improved at different degree and the consciousness of modern 

management and energy conservation is reinforced. 

The details are as follows. 

1, Adopting technical renovation measure implemented in pilot enterprise to reduce coal 

consumption and electricity consumption and gas emission of CO2, 

In energy conservation renovation for the pilot enterprise, Xi'an Liucun Hollov' Brick Plant, 

technology such as new energy-saving annular kiln, electricity-saving compensator, ~ucer 
and rectangular hole was adopted to reduce coal and electricity consumption greatly and 

brought good economic benefit to the plant, 

With adopting energy conservation technology and the successful experience benefited from the 

pilot enterprise, technical renovation for 15 replication brick-making enterprises get good result. 

Coal consumption and electricity consumption of each plant is reduced at different degree, 

while the energy consumption of 10 thousand bricks of part plants is superior to pilot enterprise. 

For example, the energy consumption of 10 thousand bricks in Shenwei Wall materials Plant, 

Xi'an is 1, 01 tons of coal equivalent (tce) and that in Shijiadao Hollow Brick Plant is 1. 03 tce, 

both are superior to 1. 06 tce in Xi'an Liucun Hollow Brick Plant. As well gas emission of CO2 

resulted from burning coal is reduced due to low coal consumption. 

Energy conservation renovation bring direct and obvious economic for enterprise, strengthen 

the consciousness and decision of developing energy-saving and 6HG reduction work of each 

enterprise and bring along technical renovation in brick and tile enterprises. For example, the 

other brick and tile enterprises including Zhongdian Brick Plant, Baqiao District, Xi'an, Zhixing 



Brick Plant, Changan District, Xi'an, and Xi'an Aoda Longtian Co. Ltd hope to implement 

technical renovation in their enterprise. At present, electricity compensator has become the 

popular energy conservation technology in brick and tile enterprise in Xi'an and Shaanxi. 

(The detailed energy consumption and investment of each plant see brick-making replication 

form of Xi'an 15 replication enterprises. ) 

2. To help the enterprises perfecting management system and improving production efficiency by 

developing energy-saving technology and modem management knowledge training. 

Before the renovation, high economic benefit is from high output through working over time 

blindly in each enterprise. As well the management in production process is not strict, which 

results in high cost, high energy consumption and high rejected product rate. During the 

implementation process, we develop the staff training for technical and key position operation 

personnel and manager of each enterprise to make them grasp the main point to his own 

position, and help enterprise bmlding and perfecting management system and determining 

energy consumption index for each position. Furthermore the personnel is conscious that output, 

product quality and factual institution of energy saving is related to their working closely. So the 

production efficiency and rate of qualified product is improved and energy consumption is 

reduced. (Details of training see 4. 2 of the report) 

3. Carving visual field and renewing thought and idea of the enterprises through the technical 

renovation. 

Through visiting pilot enterprise on the spot and participating in training, the enterprises 

understand that the application of new technology and new idea can bring huge motive force for 

enterprise's development and considerable economic benefit. Each enterprise is willing to pay 

more attention to renewing technology and knowledge of staff, and to invest more much capital 

in adopting new technology and energy conservation equipments. The enterprises change the 

idea that they would rather hire labor by much money than invest more capital in renewing 

technology with long payoff period, 

Each enterprise works out a long-terin plan on new product development, energy conversation, 

staff training and technical renovation to do good spadework for perfecting competitive market. 

2. 2 Proposal 

We propose to set up standard system of energy efficiency, energy consumption and GHG 

emission in order to develop work of energy conservation and GHG emission in law, and to 

prompt the development of the work more forcefully in large range. 



1. Drawing up standard of limit of environmental pollution smoke emission of brick and tile 

kiln and accessories. 

Most of the fuel is coal in brick and tile industry in China, and the majority is inferior coal. A 

large of carbon dioxide and sulfur dioxide produced &om burning coal pollutes the air 

seriousely and aggravates the greenhouse effect. Drawing up the standard will prompt the 

environmental protection. 

2. Drawing up standard of management and furnishing of energy measure equipment in brick 

and tile enterprise. 

Drav mg up the standard will prompt exact measure and scientific management of the energy 

management work in brick and tile enterprise, and make it to be the focal point of day-to-day 

work. 

3. Drawing up series standard of energy consumption determining method in brick and tile 

industry including testing and calculating of energy consumption grade quota, heat balance, 

heat efficiency, unit product heat consumption and unit product coal consumption of industry 

kiln for burning brick and tile and drying chamber. 

Draving up the standard system can help the enterprise knowing current self-energy 

consumption institution and the potentiality of energy saving, providing standard basis for 

healthy and orderly development of brick and tile industry, and prompting technical advance 

in brick and tile industry so that the work of energy conversation of Chinese brick and tile 

industry develop in order and continuously. 

4. During the technology advance and development process of brick and tile industry, relevant 

standard on the basis of measure and determination of resources comprehensive utilization in 

brick and tile industry should be drawn up to move overall, coordinated and continuous 

growth of the work of forbidding the use of clay solid brick and wall material reform. 

3. Final accounts of the project 

Xi'an Research and Design Institute of Wall and Roof Materials of China Building Material had 

completed energy conservation technical renovation of 15 replication brick and tile enterprises in 

Xi'an. Final accounts of total investment for 15 replication enterprises are US$1, 030, 774, 00, 

comprising US$180, 000. 00 UNIDO subsidy fund and US$850, 774. 00 co-financing of the 

replication enterprises, The co-financing to UNIDO subsidy fund is 4. 7:1. 

The total UNIDO investment for this subcontract is US$180, 000, or US$12, 000 apiece for a total of 

15 brick plants on average. 30 percent of UNIDO subsidy fund is for consulting services and 

engineering services, while 70 percent is reserved for the necessary material and equipment 



purchase and'construction for the beneficiaty plants. The co-financing is fully used for equipment 

purchase and construction. 

Final accounts of each enterprise see table 1. 

Tablel Final Accounts of Technical Renovation forI5 Replication Enterprises in Xi'an 
Unit: US 5 1 000 

No 
Name of Enterprise 

Budget 
Allocation in 

Feasibility 

Final 

Accounts 
Co-finance 

UNIDO 

Subsidy 

The Co-finance 

to the UNIDO 

Subsidy Fund 

14 
Hongqi St. Xiangyanggou Brick Plant, Baqiao District, 

Xi'an 

15 Xinyue Industry and Trade Co. Ltd 

16 Total 

Hollow Brick Plant, Baling Town, Baqiao Dislrict, 

Xi'an 

2 Hongqi New Type Building Materials Co. Xi'an 

3 Hongfang Building Materials Co. 

4 Baling Liucun Brick Plant, Baqiao District, Xi'an 

5 Molingmiao Brick Plant 

Qiniing Building Materials Co. 

7 Shenwei Wall materials Plant, Xi'an 

8 Shenlu New Type Building Materials Co. Ltd, shaanxi 

9 Shenlufang No. 5, Brick Plant, Baqiao District, Xi'an 

10 Shijiadao Hollow Brick Plant 

I I Xi'an Oriental Hollow Brick Plant 

12 Chang'an Xibei Building Plant 

13 Xiangfa New Building Materials Co. , Xi'an 

62, 300 62. 507 

67. 133 69. 765 

60. 000 68. 273 

56. 206 65. 248 

97. 796 103. 165 

60. 227 60. 424 

61. 014 64. 483 

59. 854 60. 319 

59. 849 61. 651 

65. 892 61. 995 

60. 963 60. 970 

70, 244 81. 125 

60, 470 61. 537 

68. 824 87. 963 

60. 291 61, 349 

971. 063 1, 030. 774 

50. 507 

57. 765 

56. 273 

53. 248 

91, 165 

48. 423 

52. 483 

48. 319 

49. 651 

49. 995 

48, 970 

69. 125 

49, 537 

75. 963 

49. 349 

850. 774 

12. 00 

12, 00 

12. 00 

12. 00 

12. 00 

12. 00 

12. 00 

12. 00 

12, 00 

12. 00 

12. 00 

12. 00 

12. 00 

12. 00 

180. 00 

4. 2 

4. 7 

4. 4 

7, 6 

4. 0 

4. 4 

4, 0 

4. ] 

4. 2 

4. 1 

5. 8 

4, 1 

6. 3 

4. 1 

4. 7 

4 Summary of specific work 

4. 1 Project task 

Our Institute completed two parts of the task under this subcontract. 

Part One involves consulting services for 15 potential replication plants, including cong out a 

plant-level assessment, preparing a project proposal and feasibility study, and setting up a 

plant-wide management system. 

Part Two involves engineering services to implement the 15 replication projects, including 



engineering design and construction, equipment purchase and installation, and personnel training. 

Specific tasks are as follows, 

Part One: Consulting Services 

1. Conduct a comprehensive assessment of 15 recipient brick plants, including but not limited to 

the following aspects: production processes, technologies and equipments, raw materials, 

energy and electricity use, products, output, and markets, production workers and technical 

personnel, ownership, fixed assets, loans, and other financial information. 

2. Based on the above assessment and in consultation with plant management, propose a list of 

measures and investments to the plant management to upgrade the original production 

technologies and equipment, which will result in improved product quality, less energy 

consumption, and a more prof~table enterprise in the long run, The energy-saving target for each 

replication project should be at least 600 tons of coal equivalent (tce) per year on average, The 

contractor may draw on the successful experiences of the pilot plants in terms of technology, 

equipment, and management, but the proposed renovation measures and investments must suit 

the conditions of the potential replication plants. 

3. Conduct a feasibility study of the proposed measures and investments (including energy savings) 

and devise an implementation plan for engineering design and construction, equipment 

purchase and installation, testing and commissioning, training of operators, as well as financing 

arrangement. In the feasibility study, the contractor should devise in detail the use of thc 70 

percent reserved for equipment purchase and construction for the beneficiary plants. 

4. Ensure that the proposed renovation project is fully agreed by the plant management and that 

co-financing can be and mll be arranged to implement the project. The minimum co-financing 

requirement 6om the recipient plants to the complete technical renovation project budget is 4:1 

(includes technical services and equipment procurement). It is imperative that co-financing of 

the beneficiary plant wiH be made available for project implementation in the time&arne 

specified in the implementation plan. 

5, Assist each plant management to set up a system (or strengthen the existing system if one 

already exists) so as to improve the current practices of production management, energy 

management, quality inspection„personnel training, and other areas that may require attention. 

part Two; Engineering Services 

l. Based on the feasibility study and implementation plan agreed by the plant management, 

conduct engineering design for each of the renovation projects. 



2. Assist the plant management in selection and purchasing the required equipments and ensure 

their installation, testing, and commissioning, 

3. Ensure that the renovation projects meet relevant environinental and safety standards and the 

projects are approved by the local environmental and other relevant authorities. 

4, Provide relevant training to the plant operators and technical personnel as necessary. 

5. Provide other engineering services to the plant management to ensure smooth operation oF the 

new equipment and processes so that they meet the specified parameters and targets, 

4, 2 Summary of activities and progress 

To ensure the project implementing smoothly, we organized working team for the project. The 

team has ten members. They are efficient and high-level technical professors with rich experience 

in brick plant design, energy efficiency renovation and production management. 

The leader of this team and UNIDO liaison man is Mr. Xiao Hin, the president of Xi'an Research 

k Design Institute of Wall and Roof Materials. 

Members: Zhou Xuan, Wang Baocai, Linling, Tang Baoquan, Lu Xiaobin, Cheng Xiangwei, 

Jiang Xianli, Liu Zhaozhong, Liu Xiaodong. 

The team leader and relevant personnel attended a briefing meeting of the project in Beijing on 

March 11, 2005 and had an informal discussion with the officer of UNIDO, person in charge of 

PMO and LPIC, and Beijing Hongyuan Environment and Energy Technology Company. We 

introduced preparation institution inclu&Mng advantage of our Institute and work plan and way for 

implementing the project and discussed technical schedule and plan, 

Our Institute completed two parts of the tasks through ten activities, 

Activity 1 Investigation the basic situation of each plant and evaluation on the enterprises 

From March 12, 2005 to March 23, 2005, the working team investigated the 15 replication plants 

to know the basic situation. Xi'an Wall Material Reform Office attended. 

Activity 2 Holding seminar and proposing technical renovation plan 

From March 13, 2005 to March 30, 2005, Xi'an wall material reform office organized 2 times 

seminars to determine the technical plan of each beneficiary plant. All the members of the 

working team and managers of 15 beneficiary plants attended. 



Activity 3 Completing feasibility study report 

Based on the investigation and seminar, our Institute completed the feasibility study report and the 

detailed list of equipments for 15 replication enterprises. The 15 plants accepted their own 

feasibility study report. And they signed the letter of commitment to assure that they would 

implement technical renovation according to the plan in the Feasibility and reserve the UNIDO 

subsidy fund for purchasing equipment listed in the Feasibility and assure the co-financing. 

The 15 Feasibility Study Report was completed on April 2, 2005 and submitted on May 12, 2005. 

The main contents are as follows. 

a) General 

b) Market prediction 

c) Evaluation on resource 

d) Production scale and product dimension 

e) Current institution of the replication and technical renovation plan 

f} Working schedule 

g) Budget allocation and financing 

h) Financial evaluation 

i) Evaluation on energy e8iciency and environment 

j) Conclusion and suggestion 

Activity 4 Submitting working drawing and list of equipments 

By April 21, 2005, the working drawing was completed and it was submitted directly to 15 

beneficiary plants. The catalogue of the drawing and list of equipments were submitted to UNIDO 

and PMO. 

Activity 5 Equipment purchase and old equipment renovation 

The new equipments were begun ordering from April 22, 2005. Engineering construction was 

begun at the same time. 

The Progress Report was completed and submitted to UNIDO and GEF on June 27, 2005. 

Activity 6 Engineering construction and equipment installation 

The new equipments were ~ported to relevant plant successively and were installed next. The 

new equipments installation and old equipinents renovation was completed on July 3, 2005. 

Activity 7 Project's commissioning and evaluation on actual result 

Commissioning of the 15 technical renovation projects and evaluation on actual result was 

completed by July 15, 2005. Then the Installation and Commissioning Report was submitted to 

UNIDO and PMO, 



Activity 8 Management system construction 

Al'1 together with the commissioning, working team helped the 15 beneficiary plants to set up and 

perfect management system according to apiece institution. 

On the basis of investigation and assessment of enterprise's institution and according to its factual 

institution, experts of the working team helped the Plant constructing new management systein or 

renewing original management system, setting up purchasing and using regulation of coal and 

electricity, post operation system and quality testing system of the product, and perfecting system 

of quota responsibility, rewards and penalties, and consumption index in order to strengthen 

production management, energy management and quality inspect and improve management 

production level. The main contents includes following aspects. 

4 Develop modern enterprise management knowledge training for the manager. 

4 Help the enterprise perfect the original management system. 

4 Draw worker regulations for the factory. 

4 Set up inspective and controlling management system for consumption of coal and electricity. 

4 Draw workshop inanagement system. 

4 Draw equipment management system. 

4 Draw product quality inspecting and management system, 

4 Set up and perfect financial, staA'and salary management system. 

4 Set up worker operation manual. 

Activity 9 Staff'training including energy conservation and relevant technology training 

From July 15, 2005 to July 22, 2005, field training of 15 Plants was completed. From Jdy 25, 

2005 to July 28, 2005, managers and workers of key position were centralized training, 

a) During the construction, developing training for the workers of key position about detailed 

work to improve their job skill 

Training for: operator on key position 

Training site: 15 Plants 

Training time: during the services for the plant by experts 

Training content: 

Operation rules and routine maintenance for machinery equipment. 

How to establish and control firing system of HoSnann kiln. 

4 Emergency measures of firing process of Hoffmann kiln. 

How to utilize new technology and new equipment to save energy and reduce 

consumption. 

b) Centralized training 

From July 25, 2005 to July 28, 2005, Xi'an Research and Design Institute of Wall 4 Roof 



Material held a training class for the replication enterprise in Tangyu Holiday Village, Mei 

County, Shaanxi during. There were 50 persons including manager and vice manager of the 

replication enterprises, part of key position technical person, local government oKcers and 

subcontractor in this training class. 

Training for: main technical and management personnel and workers on key position 

Training site: Tangyu Holiday Village, Mei County, Shaanxi 

Training time: From July 25, 2005 to July 28, 2005 

Training content: 

+ Target of this project, important technology and target and effect of energy conservation 

and GHG reduction. 

+ The enterprise's situation of Chinese brick making and domestic and international new 

technology development trend. 

0 The propaganda of the file and preferential policy of the national relevant ~alls material 

reforms, 

+ Means and method of the production management. 

+ Standards of brick and tile. 

+ Precondition and method of improving product's quality. 

+ Establishment of modern enterprise management system, 

+ Installation and commissioning of energy conservation equipment land, safety 

technology in operation. 

+ Management of energy conservation equipment and kiln in brick-making plant. 

Training method: 

a) Adopt lessons, discuss and answer questions. 

b) The experts gave lessons with the unified teaching material, combining teaching by 

oneself. 

4. 3 Summary of completing institution of the 15 replication technical renovation 

By the middle of August, the completed result of 15 replication plants is as follows, 

4. 3. 1 Hollow Brick Plant, Baling Town, Baqiao District, Xi'an 

1. Completed content of process design 

a) Process layout drawing 

b) Installation drawing of the following newly added equipments 

i) Type 4800X600 high speed fine rolls 

ii) Type JZKSO/45-3. 0 vacuum extruder 

iii) Cinder crusher 

c) Repair scheme of the original annular kiln was completed. The leak of kiln was repaired. 

Technology of advanced heat preservation and energy saving was adopted, including using the 

10 



heat preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. The 

kiln roof was removed and rebuilt. The chamber's wickets were repaired. Temperature tester 

was added for annular kiln. 

d) Completing renovation schedule of electric equipments 

1 set of transducer was added to exhaust blower. 1 set of non-power compensator was added 

to motor of extruder and mixer apiece. 4 sets of non-power compensators were added to motor 

of rolls. 

2, Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 2 were completed. All the equipments are running well (6 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 2 List of equipments 

No. 

Excavator 

Hi-speed fine rolls 

Cinder Crusher 

Name Type/Model 

ZL3GPG 

4 800&&600 

600x630 

Unit Quantity 

Set 

Set 

Set 

Remark 

10 

Non-power compensator for motor of rnil! s 

Non-power compensator for motor of mixer 

Non-power compensator for motor of Type 
45/40 vacuum extruder 

Vacuum extruder 

Vertical column cutter 

Measure apparatus of caloric value 

Transducer for exhaust blower 

Die renovation 

WMJ series 

WMJ series 

WMJ series 

JZK50/45-3. 0 

QT107 

Type NW 

WMJ series 

JZK50/45-3. 0 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

In addition, drainage system of green yard was renovated. Kiln roof was removed and rebuilt. Fee 

for installing and commissioning the equipments listed in form 1 and &linage system renovation 

was invested by UNIDO subsidy fund. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to saving 707 tons of coal equivalent (tce) per 

year, and to reduce gas emissions of CO2 1762. 65 tons per year. Comparison of the technical index 

between renovation before and after sees form 3. 

Form 3 Comparison of the technical index Between Renovation Before and After 

Output 

Index 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

24, 00 

After 

2, 688 

Coal consumption kg ce /10, 000 bricks (Common brick equivalent) 1, 250 1, 000 

Electricity consumption kg ce /10, 000 bricks (Common brick equivalent) 

Rate of acceptance 

Perforation 

70 

78 

22-23, 33 35 

54 

90 
25, 45 

11 



4. 3. 2 Hongqi New Type Building Materials co. , Xi'an 

l. Completed contents of engineer design 

a) Process layout drawing 

b) Installation drawing of hi-speed fine rolls 

c) Installation drawing of two-stage vacuum extruder 

d) Renovation schedule of repairing annular kiln and drainage system of green yard 

e) Completing renovation schedule of electric equipments 

1 set of transducer was added to blower. 1 set of non-power compensator was added to 

extruder. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 4 was completed. All the equipments are running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund), 

Form 4 List of equipments 

Name 

1 Repair annular kiln 

2 Repair green brick yard 

3 High-speed fine rolls 

4 Bulldozer and accessory 

Energy conservation blower and 

accessory 

6 Accessory 

7 Damp 

8 Non-power compensator 

9 Transducer for blower 

10 Two-stage vacuum extruder 

11 Vertical column cutter 

12 Temperature tester 

Type/Model 

24 chambers 

35, 000 

4 800x 600 

Dong Fang Hong -70 

ZFJ-8 

WMJ series 

WMJ series 

JZK50/45-3. 0 

QT107 

1200'C 

Unit 

Set 

m 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity Remark 

35, 000 

3. Comparison of the technical index between renovation before and Wer 

Through running for three months, it is determined that the renovation production line reaches the 

following targets. 

a) The rate of acceptance is improved by 12 percent, 

b) The comprehensive energy conservation is 632. 98 tce yearly. 

c) The gas emission of CO2 is reduced l, S78. 03 tons yearly. 

Comparison of the technical index between renovation before and after sees form S. 
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Form 5 Comparison of the technical index Between Renovation Before and After 
Name 

Output 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before After 

4, 400 4, 600 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

80 

23 

33 

92 

25 

37 

Coal consumption kg ce /10, 000 bricks (Common brick equivalent) 1, 100 970 
Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 61 54 

4. 3. 3 Hongfang Building Materials Co. 

l. Completed contents of engineer construction 

a) Completed process renovation (process layout drawing) 

b) Installation drawing of the following equipments 

i) Cinder crusher 

ii) Type 4 800 X 600 hi-speed fine rolls 

iii) Type SJJ240-36 mixing extruder 

c) Repair scheme of the original annular kiln was completed, The leak of kiln was repaired. 

Technology of advanced heat preservation and energy saving was adopted, including using the 

heat preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. The 

kiln roof was removed and rebuilt, The chamber's wickets were repaired. Temperature tester 

was added for annular kiln. 

d) Completing renovation schedule of electric equipments 

Transducer controlling system was added to kiln blower. Non-power compensator was added 

to extruder, hi-speed fine rolls and mixing extruder apiece. Electricity saving compensator was 

used. 

2, Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 6 was completed. All the equipments are running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 6 List of equipments 

No. Name Type/Model Unit Quantity Remark 

1 Excavator 

2 High-speed fine rolls 

3 Mixing extruder 

4 Cinder crusher 

5 Non-power compensator for mills 

ZL30PG 

4 800&&600 

S JJ240-36 

600x630 

WMJ series 

Set 

Set 

Set 

Set 

Set 

6 Non-power compensator for motor of mixer WMJ series Set 

Non-power compensator system for Type 
45/40 extruder 

8 Vertical column cutter 

9 Measure apparatus of caloric value 

10 Transducer for exhaust blower 

11 Model, die, core 

WMJ series 

QT2000 

Type NW 

WMJ series 

JZK45/40 

Set 

Set 

Set 

Set 

Set 
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In addition, drainage system of green yard was renovated, Kiln roof was removed and rebuilt. 

Damp and fire core cover was changed. Fee for changing damp and fire core cover was invested by 

UNIDO subsidy fund. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to saving 787. 19 tce per year, and to reduce gas 

emissions of CO2 1, 962. 47 tons per year, Comparison of the technical index between renovation 

before and after sees form 7. 

Form 7 Comparison of the technical index Between Renovation Before and After 

1ndex 

Output 

Coal consumption 

Electricity consumption 

Rate of acceptance 

Perforation 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce /10, 000 bricks (Common brick equivalent) 

kg ce /10, 000 bricks (Common brick equivalent) 

Before 

26, 00 

1, 250 

70 

22-23, 33 — 35 

After 

3, 000 

1, 000 

54 

90 

26, 40 

4. 3. 4 Baling Liucun Brick Plant, Baqiao District, Xi'an 

1. Completed content of engineer design 

a) Annular kiln renovation 

The original 38 chambers annular kiirt was repaired through remo~g and rebuilding the kiln 

roof and sealing the leak. 

b) Green yard repairing 

The original green yard of this plant was renovated. Fired hollow brick was used to 

make hack. The height of the hack was increased. The hack width is 0, 6m, passage 

between hack is 1. 4m, and hack height is 0. 15m. The area of the green yard is 35, 000m 

after renovation. 

c) Completing renovation scheme of electric equipment 

1 set of non-power compensator was added to two-stage vacuum extruder, 1 set of transducer 

was added to energy conversation blower. 

d) Completing the following drawings 

i) Process layout drawing 

ii) Installation drawing of hi-speed fine rolls 

iii) Installation drawilig of two-stage vacuum extruder 

2, Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 8 was completed. AH the equipments are runtung well (4 indicates the 

equiptnent or item invested by UNIDO subsidy fund), 
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No. Name 

Form 8 List of equipments 

Type/Model Unit Quantity Remark 

1 Remove kiln cover and rebuild it 

2 Drainage s stem renovation 
3 Hi-speed fine rolls 

4 Vacuum extruder 

5 Model, die, core 

38 chambers 

35, 000 

4800~600 
JZK45/40 

JZK45/40 

Set 

Set 

Set 

Set 

35, 000 

6 Vertical column cutter 

7 Green cutter 

8 Bulldozer 

QT107 
YHQ18-425 

Set 

Set 

Dong Fanghong -70 Set 
9 Tube 

10 Gear 

11 Non-power compensator controlling system 

12 Energy conservation blower 

13 Measure apparatus of caloric value 

14 Temperature tester of annular kiln 

15 Transducer for blower 

16 Conveyor 

550mm 

M2-5 

WMJ series 

ZFJ-8 

Type NW 

1200'C 

WMJ series 

8500 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

3. Comparison of the technical index between renovation before and after 

Through runnmg for three months, it is determined that the renovation production line reaches the 

following targets. 

a) The output is improved by 12 percent. The rate of acceptance is improved by 10 percent. 

b) The comprehensive energy conservation is 611. 47 tce yearly. 

c) The gas emission of COq is reduced 1, 524 40 tons yearly, 

Comparison of the technical index between renovation before and after sees form 9. 

Form 9 Comparison of the technical index Between Renovation Before and After 

Name 

Output 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before After 

2, 148 2, 400 
Rate of acceptance 83 93 

Fired perforated brick 
Perforation 

Fired hollow brick 

Coal consumption kg ce/10, 000 bricks (Common brick equivalent) 

22-23 25 

33 — 35 37 

1, 200 950 
Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 71 63 

4. 3. 5 Molingmiao Brick Plant 

1. Completed content of engineer design 

d) Process layout drawing 

e) Installation drawing of Type 4 800 X 600 stone eliminating rolls 

f) Installation drawing of Type i' 800 X 600 hi-speed fine rolls 

g) Installation drawing of Type JZK50 vacuum extruder 

h) Installation drawing of Type SJ3000 double shaft mixer 



i) Working drawing of 24 chambers annular kiln 

Temperature tester and 1 set of Type ZF J-8 energy saving kiln blower was used. 

j) Repair schedule of the original annular kiln 

k) Renovation schedule of electric equipments 

1 set of transducer controlling system was added to kiln blower. 1 set of non-power 

compensator was added to extruder, 

2. Order, renovation, installation and cotnmissioning of the process equipments and electric 

equipments listed in Form 10 was completed. All the equipments are running well (A indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 10 List of equipments 

No. 

10 

Name 

Stone-elimination mill crusher 

Hi-speed fine rolls 

Double shaft mixer 

Column cutter 

Green cutter 

Two-stage vacuum extruder 

Temperature tester for annular kiln 

Damp for annular kiln 

Blower 

Non-power compensator for blower 

Non-power compensator for 

Type/Madel 

4 800 X 600 
4 800 X 600 

SJ3000 
QJ1100 

YHQ18-425 

JZK50/45 

1200'C 

ZFJ-8 

Sl 10 

WMJ series 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity 

24 

Remark 

In addition, thainage system renovation, kiln renovation and commissioning and construction of 
new annular kiln were completed, 

3, Comparison of the technical index between renovation before and aiter 

Through running for three months, it is determined to saving 638. 83 tce per year, and to reduce gas 

emissions of COq 1, 592. 59 tons per year. Comparison of the technical index between renovation 

before and after sees form 11, 

Form 11 Comparison of the technical index between renovation before and after 

No. Unit Before After 

1 Output (Common brick equivalent) X 10, 000 bricks/year 2, 000 3, 000 

2 Coal consumption (kg ce/10, 000 bricks (Common brick equivalent) 

3 Rate of acceptance (year, %) 
4 Perforation (%) 

1, 200 

80 

1, 000 

92 
22-23, 33-35 26, 43 

Electricity consumption (kg ce/10, 000 bricks (Common brick 
equivalent)) 

60 52 

4. 3. 6 Qinling Building Materials Co. 

l. Completed content of engineer design 
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a) Process layout drawing 

b) Installation drawing of Type 4 800' 600 hi-speed fine rolls 

c) Installation drawing of cinder crusher 

d) Working drawing of new 24 chambers annular kiln 

e) Repair schedule of electric equipments 

4 sets of non-power compensator were added to motor of rolls. 1 set of non-power 

compensator is added to mixer and extruder apiece, 2 sets of transducer were added to exhaust 

blower. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 12 was completed, All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 12 List of equipments 
No. 

1 Excavator 

Name Type/Model 

W-4 

Unit 

Set 

Quantity Remark 

2 High-speed fine rolls 

3 Cinder crusher 

4 Non-power compensator for mills 

5 Non-power compensator for mixer 

Non-power compensator for Type 45/40 
vacuum extruder 

7 Vertical column cutter 

Die 

9 Transducer for exhaust blower 

10 Measure apparatus of caloric value 

4 800X600 
STS 865 

WMJ series 

WMJ series 

WMJ series 

QJ1100 

SL-10 

Type NW 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

In addition, drainage system renovation, old annular kiln renovation and commissioning of new 

annular kiln were completed. Fee for drainage system renovation was invested by UNIDO subsidy 

fund. 

3. Comparison of the technical index between renovation before and aAer 

Through running for three months, it is determined to saving 633. 96 tce per year, and to reduce gas 

emissions of CO2 1, 580. 46 tons per year. Comparison of the technical index between renovation 

before and after sees form 13, 

Form 13 Comparison of the technical index between renovation before and after 

Name Unit Before After 

Output 

Rate of acceptance 

(Common brick equivalent) X 10, 000 bricks/year 2, 000 

77 

3, 000 

87 
Coal consumption 

Electricity consumption 

kg ce/1 0, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

1, 250 

70 
1, 056 



4. 3. 7 Shenwei Wall materials Plant, Xi'an 

1. Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of hi-speed fine rolls 

c) Installation drawing of cinder crusher 

d) Working drawing of new 24 chambers annular kiln 

e) Repair schedule of the original annular kiln 

f) Renovation schedule of electric equipments 

2 sets of transducers were added to kiln blower. 1 set of non-power compensator was added to 

motor of extruder. 

g) Renovation schedule of the drainage system of green yard. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 14 was completed, All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form14 List of equipments 

Name 

Remove and rebuild annular kiln 

Repair and seal kiln 

TypelModel 

24chambers 

24chambers 

Unit Quantity Remark 

Set 

Set 

10 

Green brick yard renovation 

High-speed fine ro! ls 

Measure apparatus of caloric value 

Cinder crusher 

Vertical column cutter 

Non-power compensator controlling 

system 

Model, die, core 

Transducer for blower 

30, 000 

4 800x600 

Type NW' 

600x 630 

QT107 

WMJ series 

JZK45/40 

WMJ series 

m 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

30, 000 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined that the renovation production line reaches the 

following targets, 

a) The output is improved by 25 percent, The rate of acceptance is improved by 10 percent, 

b) The comprehensive energy conservation is 691. 81 tce yearly, 

c) The gas emission of COq is reduced 1, 724. 68 tons. 

Comparison of the technical index between renovation before and after sees form 15. 



Form 15 Comparison of the technical index between renovation before and after 

Name Unit Before After 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

(Common brick equivalent) X 10, 000 bricks/year 2, 800 

23 

33 

3, 500 

25 

37 
Coal consumption 

Electricity consumption 

kg ce/1 0, 000 bricks ( Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

1, 140 

71 

950 

63 

4. 3. 8 Shenlu New Type Building Materials Co. Ltd, shaanxi 

1. Completed contents of engineer design 

a) Process renovation (Process layout drawing) 

b) Installation drawing of the following equipments 

1) Cinder crusher 

ii) Type 4 800 X 600 hi-speed fine rolls 

iii) Type JZKSO/4S vacuum extruder 

c) Repair scheme of original annular kiln was completed. The leak of kiln was repaired. 

Technology of advanced heat preservation and energy saving was adopted, including using the 

heat preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. The 

kiln rooF was removed and rebuilt. The chamber's wickets were repaired. Temperature tester 

was added for annular kiln. 

d) Repair schedule of electric equipments 

Transducer controlling system was added to kiln blower. Non-power compensator was added 

to extruder. Electricity conversation compensator was adopted. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 16 was completed. All the eqtnpments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 16 List of equipments 

No. 

Excavator 

Name Type/Model 

Dong fang hong -70 
Unit 

Set 
Quantity Remark 

10 

Hi-speed fine rolls 

Cinder crusher 

Vacuum extruder 

Vertical column and green cutter 

Temperature tester for annular kiln 

Damp and fire core cover 

Blower 

Transducer for blower of kiln 

Non-power compensator for eluder 
Model, die, core 

4 800X600 
600X630 

JZK50/45-3. 0 

QT2000 
1200'C 

ZFJ-8 

WMJ series 

WMJ series 

JZK50/45-3, 0 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 
Set 
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In addition, kiln roof was removed and rebuilt. Damp and fire core cover was changed. Fee for 

removing and rebuilding kiln roof was invested by UNIDO subsidy fund. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to saving 620. 96 tce per year, and to reduce gas 

emissions of CO21, 548. 04 tons per year. Compariso~ of the technical index between renovation 

before and aAer sees form 17. 

Form 17 Comparison of the technical index between renovation before and after 

Output 

Index Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

2, 200 

After 

3, 000 
Coal consumption 

Electricity consumption 

Rate of acceptance 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

1, 200 

80 

83 

1, 020 
56 
93 

Perforation 22-23, 33-35 26, 45 

4. 3. 9 Shenlufang No. s, Brick Plant, Baqiao District, Xi'an 

1. Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of the following equipments 

i) Type 4 800 X 600 hi-speed fine rolls 

ii) Type S JJ240-36 mixing extruder 

iii) Cinder crusher 

iiii) Type JZK50/45-3. 0 vacuum extruder 

c) The repair schedule for the original 38 chambers annular kiln was completed. Temperature 

tester was added to annular kiln. 

d} Repair schedule of electric equipments 

1 set of transducer was added to kiln blower. 3 sets of electricity conversation compensator 

were added to extruder. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 18 was completed. All the equipments are running well (4 inchcates 

the equipment or item invested by UNlDO subsidy fund). 

Form 18 List of equipments 

No, Name 

High-speed fine rolls 

Cinder crusher 

Vertical column and green cutter 

Type/Model 

4 800 X600 

600x630 

QT2000 

Unit 

Set 

Set 

Set 

Quantity Remark 
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No. 

10 

Name 

Mixing extruder 

Vacuum extruder 

Temperature tester for annular kiln 

Damp 

Blower 

Electricity saving compensator 

Model, die, core 

Type/Model 

S JJ240-36 

JZK50/45-3. 0 

12000 

38 chambers 

ZFJ-8 

WMJ series 

JZK50/45-3. 0 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity Remark 

38 

In addition, kiln roof was removed and rebuilt, Damp and fire core cover was changed. Fee for 

removing and rebuilding kiln roof was invested by UNIDO subsidy fund. 

3. Comparison of the technical index between renovation before and alter 

Through running for three months, it is determined to sang 604. 65 tce per year, and to reduce gas 

emissions of COq 1, 507. 39 tons per year. Comparison of the technical index between renovation 

before and after sees form 19. 

Form 19 Comparison of the technical index between renovation before and after 

Output 

Index 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

2, 600 

After 

2, 700 
Coal consumption 

Electricity consumption 

Rate of acceptance 

Perforation 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks ( Common brick equivalent) 

1, 100 

70 

83 

22-23, 33 35 

56 

93 

26, 45 

4. 3. 10 Shijiadao Hollow Brick Plant 

1. Completed content of engineer design 

a) Process layout drawing 

b) Working thawing of annular kiln 

c) Installation drawing of hi-speed fine rolls 

d) Installation drawing of mixing extruder 

e) Installation drawing of cinder crusher 

f) Repair schedule of annular kiln and drainage system of green yard 

g) Renovation schedule of electric equipments 

2 sets of transducers were added to kiln blower. 1 set of non-power compensator was added to 

extruder. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 20 was completed. All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 



Form 20 List of equipments 

No. 

10 

Name 

Repair drainage system 

Seal the annular kiln 

Rebuild the annular kiln 

High-speed fine rolls 

Double-shaft mixer 

Transducer for blower 

Non-power compensator for extruder 

Vertical column cutter 

Model, die, core 

Measure apparatus of caloric value 

Cinder crusher 

Type/Model 

20, 000 

32 chambers 

32 chambers 

4 800x600 

SJ3000 

WMJ series 

WMJ series 

QT107 

9ZK45/40 

Type NW 

600x630 

m 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

20, 000 

Unit Quantity Remark 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined that the renovation production line reaches the 

following targets. 

a) The output is improved by 27 percent. The rate of acceptance is improved by 12 percent. 

b) The comprehensive energy conservation is 604. 76 tce yearly. 

c) The gas emission of CO2 is reduced 1, 507. 67 tons yearly. 

Comparison of the technical index between renovation, before and after sees form 21. 

Form 21 Comparison of the technical index between renovation before and after 

Output 

Name Unit 

(Common brick equivalent) x10, 000 bricks/year 

Before 

2, 200 

After 

2, 600 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollo~ brick 

Coal consumption 

Electricity consumption 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

22-23 
33 35 

1, 200 

92 

25 

37 
980 

57 

4. 3. 11 Xi'an Oriental Hollow Brick Plant 

1. Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of cinder crusher 

c) Installation drawing of mixing extruder 

d) Installation drawing of rolls 

e) %'orking drawing of new 24 chambers annular kiln 

f) Repair schedule of electric equipments 

4 sets of non-power compensators were added to motor of rolls. 1 set of non-power 
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compensator was added to mixing extruder and extruder apiece. 2 sets of transducer were 

added to kiln blower, 

g) Repair schedule for the original annular kiln 

2, Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 22 was completed. All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 22 List of equipments 

No, 

Excavator 

Cinder Crusher 

Name Type/Model 

W-3 

600X 630 

Unit 

Set 

Set 

Quantity Remark 

10 

Non-power compensator for motor of mills 

Non-power compensator for motor of mixer 

Non-power compensator for motor of Type 
45/40 vacuum extruder 

Vertical column cutter 

Transducer for exhaust blower 

Mills renovation 

Mixer renovation 

Measure apparatus of caloric value 

QT2000 

SL-10 

DW202 

DW302 

Type NW 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

In addition, drainage system of the green yard and annular kiln was renovated. The new annular 

kiln was commissioned. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to saving 696, 95 tce per year, and to reduce gas 

emissions of COp 1, 737. 50 tons per year. Comparison of the technical index between renovation 

before and after sees form 23. 

Form 23 Comparison of the technical index between renovation before and after 

Name 

Output 

Rate of acceptance 

Coal consumption 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

78 88 

1, 200 1, 050 

Before After 

2, 490 4, 000 

Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 70 51 

4. 3. 12 Chang'an Xibei Building Plant 

1. Completed content of engineer design 

a) Process layout drawing 
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b) Installation drawing of the following equipments 

i) Type &b 800 X 600 hi-speed fine rolls 

ii) Type SJ240-36 strong strength mixer 

iii) Cinder crusher 

c) Drawing for new 24 chambers annular kiln production line 

i) General plat drawing of 24 chambers annular kiln 

ii) Section drawing 

d) Repair schedule for the original 22 chambers annular kiln 

e) Repair schedule of electric equipments 

2 sets of transducers were added to kiln blower. 1 set of non-power compensator was added to 

motor of extruder and mixer apiece. 4 sets of non-power compensators were added to motor of 
rolls. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 24 was completed. All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Bulldozer 

Name 

Form 24 List of equipments 

Type/Model 

Dong fang hong -70 

Unit 

Set 

Quantity 

l0 

Strong strength mixer 

High-speed fine rolls 

Cinder crusher 

Non-power compensator for motor of mills 

Non-power compensator for motor of mixer 

Non-power compensator system for 45/40 
extruder 

Vertical column cutter 

Measure apparatus of caloric value 

Transducer for exhaust blower 

Die renovation 

SJ240-36 

il 800X600 

400X600 

WMJ series 

WMJ series 

WMJ series 

QT2000 

Type NW 

WMJ series 

JZK45/40 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

In addition, roof of the old 22 chambers kiln was removed and rebtult. Drainage system of the 

green yard was renovated. Fee for removing and rebuilding the kiln roof was invested by UNIDO 

subsidy fund. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to sang 800, 46 tce per year, and to reduce gas 

emissions of CO2 1, 995. 55 tons per year. Comparison of the technical index between renovation 

before and after sees form 25. 
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Form 25 Comparison of the technical index between renovation before and after 

Output 

Index Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

2, 400 

After 

3, 000 

Coal consumption 

Electricity consumption 

kg ce/10, 000 bricks ( Common brick equivalent) 

kg ce/10, 000 bricks ( Common brick equivalent) 

1, 150 

70 

900 

54 

Rate of acceptance 

Perforation 

78 92 

22-23, 33-35 26, 40 

4. 3. 13 Xiangfa New Building Materials Co. , Xi'an 

1. Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of Type 4 800 X 600 hi-speed fine rolls 

c) Installation drawing of cinder crusher 

d) Working drawing of new 28 chambers annular kiln 

e) Repair schedule of electric equipments 

2 sets of transducers were added to kiln blower. 1 set of non-power compensator was added to 

extruder, 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 26 was completed. AII the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 26 List of equipments 

No. 

Excavator 

High-speed fine rolls 

Cinder crusher 

Name Type/Model 

W-3 

4 800X600 
STS860 

Unit 

Set 

Set 

Set 

Quantity Remark 

Non-power compensator for motor of Type 45/40 
vacuum extruder 

Yertica! column cutter 

Die 

Transducer for exhaust blower 

Measure apparatus of caloric value 

QT2000 

XCJ000 

Type NW 

Set 

Set 

Set 

Set 

Set 

In addition, drainage system renovation, and construction and commissioning of new annular kiln 

were completed, 

3. Comparison of the technical index between renovation before and aAer 

Through running for three months, it is determined to saving 628, 15 tce per year, and to reduce gas 

emissions of COq 1, 565. 97 tons per year. Comparison of the technical index between renovation 

before and after sees form 27. 
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Form 27 Comparison of the technical index between renovation before and after 

Output 

Rate of acceptance 

Coal consumption 

Electricity consumption 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/1 0, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

Before 

2, 300 

83 

1, 200 

After 

2, 600 

93 

970 

62 

4. 3. 14 Hongqi St. Xiangyanggou Brick Plant, Baqiao District, Xi'an 

l. Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of hi-speed fine rolls 

c) Installation drawing of mixing extruder 

d) Installation drawing of two-stage vacuum extruder 

e) Installation drawing of cinder crusher 

f) Repair schedule of annular kiln and drainage system of green yard 

g) Renovation schedule of electric equipments 

l set of transducer controlling system was added to kiln blower. 1 set of non-power 

compensator controlling system was added to extruder. 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 28 was completed. All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 28 List of equipments 

No. Name Type/Model Unit Quantity Remark 

Repair drainage system 

2 Seal the kiln 

3 High-speed fine ro! ls 

27, 000 
40 chambers Set 

4 800&600 Set 

27, 000 

4 Strong strength mixing extruder 

5 Two-stage vacuum extruder 

6 Loader 

7 Energy conservation blower 

8 Non-power compensator system 

Transducer controlling system for blower 
of kiln 

10 Model, die, core 

11 Vertical column cutter 

12 Measure apparatus of caloric value 

13 Cinder crtisher 

S J240-36 
JZK50/45 

Jiande502 
ZFJ-8 

WMJ series 

WMJ series 

JZKSO/45 

QT107 

Type NW 

600x630 

Set 

Set 

Set 

Set 
Set 

Set 

Set 
Set 

Set 

Set 

3, Comparison of the technical index between renovation before and after 

Through running for three months, it is determined that the renovation production line reaches the 
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following targets. 

a) The output is improved by 12 percent. The rate of acceptance is improved by 12 percent. 

b) The comprehensive energy conservation is 609. 29 tce yearly. 

c) The gas emission of CO2 is reduced 1518. 95 tons yearly. 

Comparison of the technical index between renovation before and after sees form 29. 

Form 29 Comparison of the technical index between renovation before and after 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

Coal consumption 

Electricity consumption 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

Before 

2, 500 

80 

22 — 23 

33 — 35 

1, 150 

63 

After 

2, 800 

92 

25 

37 

940 

56 

4. 3. 15 Xinyue Industry and Trade Co. Ltd. 

1, Completed content of engineer design 

a) Process layout drawing 

b) Installation drawing of Type ~li 800 X 600 hi-speed fine rolls 

c) Installation drawing of Type JZK45/40 vacuum extruder 

d) Renovation schedule of electric equipments 

4 sets of non-power compensator were added to the motor of rolls. 1 set of non-power 

compensator was added to mixer and extruder apiece. 2 sets of transducer were added to kiln 

blower, 

e) Repair schedule for the original annular kiln 

2. Order, renovation, installation and commissioning of the process equipments and electric 

equipments listed in Form 30 was completed. All the equipments are running well (4 indicates 

the equipment or item invested by UNIDO subsidy fund). 

Form 30 List of equipments 

No, Name Type/Model Unit Quantity Remark 
Excavator W-3 Set 

High-speed fine rolls 4i800X600 Set 
Cinder crusher 

Two-stage vacuum extruder 

Non-power compensator for mills 

Non-power compensator for mixer 

Non-power compensator for Type 
45/40 vacuum extruder 

Transducer for exhaust blower 

Measure apparatus of caloric value 

STS860 

3ZK45/40 

GGD 

GGD 

GGD 

SL-10 

Type NW 

Set 

Set 

Set 

Set 

Set 

Set 

Set 
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In addition, drainage system renovation, kiln renovation and commissioning were completed. 

3. Comparison of the technical index between renovation before and after 

Through running for three months, it is determined to saving 641. 64 tce per year, and to reduce gas 

emissions of CO2 1, 599. 61 tons per year, Comparison of the technical index between renovation 

before and after sees form 31. 

Form 31 Comparison of the technical index between renovation before and after 

Name Unit Before After 

Output 

Rate of acceptance 

Coal consumption 

{Common brick equivalent) X 10, 000 bricks/year 3, 400 

kg ce/1 0, 000 bricks (Common brick equivalent) 1, 230 

4, 500 

90 

1, 097 

Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 70 



Appendix 1: 

Certificate of Acceptance of Hollow Brick Plant, Baliiig Town, 

Baqiao District, Xi'an 

Xi'an Research and Design Institute of Wall 4 Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy. Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy EI5ciency (1) 
— Technical Renovation for Hollow Brick Plant, Baling Town, Baqiao District, Xi'an". The energy 

conversation technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall k Roof Materials completed the following 

technical design for our Plant, 

1. Completed process renovation (process layout drawing). 

2. Completed installation drawing of newly added equipments 

2, 1 Cinder crusher 

2. 2 Type ~l 800x600 high speed fine rolls 

2. 3 Type JZK50/45-3. 0 vacuum extruder 

3. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln, Removed kiln 

top and rebuilt it. Repaired the chamber's wickets, Temperature tester was added for annular kiln. 

4, Proposed renovation scheme of electric equipment. Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for extruder, 

high speed fine rolls and double shaft mixer. Electricity saving compensator was adopted on-site. 

B) Completed order, renovation, installation and test-running of the'process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form I Equipment List of Order, Renovation, Installation and Test-running- 

Excavator 

Hi-speed fine rolls 

Name Type/Model 

ZL30PG 

&b800x600 

Unit 

Set 
Set'- 

Quantity Remark 

10 

Cinder Crusher 

Non-power compensator for motor of mills 

Non-power compensator for inotor of mixer 

Non-power compensator for motor of type 
45/40 vacuum extruder 

Vacuum extruder 

Vertical coluinn cutter 

Measure apparatus of caloric value 

Transducer for exhaust blower 

Die renovation 

600x630 
WMJ series 

WMJ series 

WMJ series 

JZK50/45-3. 0 
QT107 

Type NW 

WMJ series 

JZK50/45-3. 0 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

. . 4 



In addition, the Institute completed drainage system renovation engineer and removing kiln 

top and rebuiicbng it, Fee for installing and test-running the equipments listed in form 1 and drainage 

system renovation was invested by UNIDO subsidy fund. 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

AAer the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall 8c Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

707 tons of coal equivalent (tce) per year, and to reduce gas emissions of CO2 1762. 55 tons per year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

index Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

24, 00 
After 

2, 688 

Coal consumption 

Electricity consumption 

Rate of acceptance 

Perforation 

Kg ce /10, 000 bricks (Common brick equivalent) 

Kg ce /10, 000 bricks (Common brick equivalent) 

1, 250 

22 — 23, 33 — 35 

1, 000 

90 
25, 45 

Hollow Brick Plant, Baling Town, Baqiao District, Xi'an 

By 

Date 

Xi'an Research and Design Institute of Wall Ec Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management Ofnce 

By 

Date 



Appendix 2: 

Certificate of Acceptance of Hongqi New Type Building Materials co. , Xi'an 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efnciency (1) 
— Technical Renovation for Hongqi New Type Btulihng Materials co. , Xi'an", The energy 

conversation technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical renovation for our Plant. 

1. Annular kiln renovation 

1. 1 Leak of the 24 chambers kiln body was very serious because the brick of the kiln body was 

destroyed badly. So removed the kiln body and rebuilt it, but kept the basis of the kiln. 

1. 2 Use asbestos rope and ceramic cotton to airproof the other 24 chambers annular kiln. 

2. Green brick yard renovation 

Renovated the original green brick yard of this plant. Used fired hollow brick to make 

hack and increased the height of the hack. The hack width is 0. 6m, passage between hack is 1. 4m, 

and hack height is 0, 15m. The area is 30, 000m . 

3. Proposed renovation scheme of electric equipment 

1 set of non-power compensator controlling system was added for two-stage vacuum extruder. 

Two sets of transducer were added for energy conversation blower, 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund), 

Form I Equipment List of Order, Renovation, Installation and Test-running 

No. 

10 

12 

Name 

Repair annular kiln 

Repair green brick yard 

High-speed fine ro! ls 

Bulldozer and accessory 

Energy conservation blower and 

accesso 

Accessory 

Damp 

Non-power compensator 

Transducer for blower 

Two-stage vacuum extruder 

Vertical column cutter 

Temperature tester 

Type/Mode! 

24 chambers 

35, 000 

4 800X600 

Dong Fang Hong -70 

ZFJ-8 

WMJ series 

WMJ series 

JZK50/45-3. 0 

QT107 

1200'C 

Unit 

Set 

Set 

Set 

'. Set 

'Set "" 

Set 

Set 

Set 

Set 

'Set 

Set 

Quantity 

35, 000 

2't 
5' 

I 1 

Remark 



C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

D) Result of the technical renovation 

'AAer running for 3 months, the energy conversation technical renovation of the original 

production line of our Plant completed by Xi'an Research and Design Institute of Wall k, Roof 

Materials has reached following goals. 

1. The output is increased 5% and the rate of acceptance is increased 12%. 

2. Save 632. 98 tons of coal equivalent (tce) per year. 

3. Synthetically reduce gas emissions of CO2 1578. 03 tons per year, 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Name 

Output 

Rate of acceptance 

Unit 

(Common brick e uivalent) X 10, 000 bricks/year 

Before A fter 

4, 400 4, 600 

92 
Fired perforated brick 

Perforation 
Fired hollow brick 

23 25 

Coal consumption 
Electricity consumption 

kg ce /10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

1, 100 970 
61 

Hongqi New Type Building Materials co. , Xi'an 

By 

Date 

date/ 

Xi'an Research and Design Institute of Wall Ec Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management OfFice 

Date 



Appendix 3: 

Certificate of Acceptance of Hongfang Building Materials Co. 
Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and'GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Hongfang Building Materials Co. ". The energy conversation technical 

renovation of our Plant achieves the anticipated target, 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical design for our Plant. 

1. Completed process renovation (process layout drawing). 

2. Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Type i' 800x 600 high speed fine rolls 

2. 3 Type S J J240-36 mixing extruder 

3. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln 

top and rebuilt it. Repaired the chamber's wickets. Temperature tester was added for annular kiln, 

4, Proposed renovation scheme of electric eqtupment. Transducer was added for motor of kiln 

blower. Non-power compensator controlling system was added for extruder, hi-speed fine rolls and 

mixing extruder. Electricity saving cotnpensator on-site was adopted. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form l. All the equipments is running well (6 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form I Equipment List of Order, Renovation, Installation and Test-running 

No. Name Type/Model Unit Quantity Remark 
1 Excavator 

2 High-speed fine rolls 

3 Mixing extruder 

4 Cinder crusher 

5 Non-power compensator for mills 

6 Non-power compensator for inotor of mixer 

Non-power compensator system for type 
45/40 extruder 

8 Vertical column cutter 

9 Measure apparatus of caloric value 

10 Transducer for exhaust blower 

11 Model, die, core 

ZL30PG 

~1 800x600 

SJ J240-36 

600x630 
WMJ series 

WMJ series 

WMJ senes 

QT2000 

Type NW 

WMJ series 

JZK45/40 

Set 

Set 

Set 

Set 
' 

Set 

Set ~ 
'-' ' 

1 

Set 

Set 

Set 

Set 

Set 

4 
'I 

In addition, the Institute completed drainage system renovation engineer of the green brick 



yard, removing kiln top and rebuilding it, and changing damp and fire hole cover. I'ee for changing 

brake and fire hole cover was invested by UNIDO subsidy fund, 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall 8c Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

787. 19 tons of coal equivalent (tce) per year, and to reduce gas emissions of COq 1962. 47 tons per 

Comparing between renovation before and aAer see form 2. 

Forni 2 Comparing Between Renovation Before and After 

Output 

Index Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

26, 00 

After 

3, 000 

Coal consumption 

Electricity consumption 

Rate of acceptance 

Perforation 

kg ce /I 0, 000 bricks (Common brick equivalent) 

kg ce /10, 000 bricks ( Common brick equivalent) 

1, 250 

70 

78 

22 — 23, 33 — 35 

1, 000 

54 

90 

26, 40 

Hongfang Building Materials Co. 

By 

Date 

Xi'an Research and Design Institute of Wall Ec Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management OIIice 

By 

Date 



Appendix 4: 

Certificate of Acceptance of Baling I iucun Brick Plant, 
Baqiao District, Xi'an 

Xi'an Research and Design Institute of Wall k Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Baling Liucun Brick Plant, Baqiao District, Xi'an". The energy 

conversation technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall 4 Roof Materials completed the following 

technical renovation for our Plant. 

1, Annular kiln renovation 

Repaired the body of the current 38 chambers annular kiln. Removed the kiln cover and 

rebuilt it and airproofed the kiln, 

2. Green brick yard renovation 

Renovated the original green brick yard of this plant. Used fired hollow brick to make 

hack and increased the height of the hack. The hack width is 0, 6m, passage between hack is 1. 4m, 

and hack height is 0. 15m. The area is 35, 000m . 

3. Proposed renovation scheme of electric equipment 

1 set of non-power compensator controlling system was added for two-stage vacuum extruder. 

1 set of transducer was added for energy conversation blower. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form l. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form I Equipment List of Order, Renovation, Installation and Test-running 
No. 

10 

12 

13 

15 

16 

Naine 

Remove kiln cover and rebuild it 

Draina e s stem renovation 
Hi-speed fine rolls 

Vacuum extruder 

Model, die, core 

Vertical column cutter 

Green cutter 

Bulldozer 

Tube 

Gear 

Non-power compensator controlling system 

Energy conservation blower 

Measure apparatus of caloric value 

Temperature tester of annular kiln 

Transducer for blower 

Conveyor 

Type/Model 

38 chambers 

35, 000 

4 800&&600 

JZK45/40 

JZK45/40 

QT107 
YHQ18-425 

Dong Fanghong -70 

550mm 

M2-5 

WMJ series 

ZFJ-8 

Type NW 

1200'C 

WMJ series 

B500 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 
Set 
Set 

Set 
' 

Set 
Set 

Quantity 

35, 000 

Remark 



C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

D) Result of the technical renovation 

After running for 3 months, the energy conversation technical renovation of the original 

production line of our Plant completed by Xi'an Research and Design Institute of Wall & Roof 

Materials has reached following goals. 

1, The output is increased 11. 7% and the rate of acceptance is increased 10%. 

2. Save 611. 47 tons of coal equivalent (tce) per year. 

3. Synthetically reduce gas emissions of CO2 1524 40 tons per year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Name Unit Before After 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

(Common brick equivalent) X 10, 000 bricks/year 2, 148 

22-23 
33 — 35 

2, 400 

93 

25 

37 

Coal consumption 

Electricity consumption 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

1, 200 

71 

950 

63 

Baling Liucun Brick Plant, Baqiao District, Xi'an 

By 4 Z $4 
Date 3 ~S KA 

Xi'an Research and Design Institute of W'aII & Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management Ofnce 

By 

Date 



Appendix 5: 

Certificate of Acceptance of Molingmiao Brick Plant 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (I) 
— Technical Renovation for Molingmiao Brick Plant". The energy conversation technical renovation 

of our Plant achieves the anticipated target, 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical design for our Plant, 

1. Completed process renovation (process layout drawing), 

2. Completed installation drawing of newly added equipments 

2, 1 Type ~ti 800 K 600 stone-elimination mill crusher 

2, 2 Type 4 800 X 600 high speed fine rolls 

2. 3 Type JZK50/45 vacuum extruder 

2, 4 Type 3000 double shaft mixer 

3. Build a new annular kiln 

Completed working drawing of 24 chambers annular kiln, The main indexes of the annular 

kiln are as follows, 

(1) Product: Clay hollow brick, clay perforated brick 

(2) Arch model: Half circle arch 

(3) Dimension of the chamber; (Widthxheight): 4. 1&2. 7m 

(4) Nuinber of chamber: 24 chambers 

(5) Output daily (X10, 000 bricks):: 15 (Ignition in one place) 

(6) Degree of interior burning; 90% 

(7)Capacity of exhaust emission: 46, 000m'/h 

4. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vertniculite to airproof the kiln, Removed kiln 

top and rebuilt it. Repaired the chamber's wickets. Temperature tester was added for annular kiln. 

Change the old 24 damps by new type damp. 

5. Proposed renovation scheme of electric equipment, Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for extruder. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (5 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 1 Equipment List of Order, Renovation, Installation and Test-running 

Name 

Stone-elimination mill crusher 

Hi-speed fine rolls 

Double shaA mixer 

Column cutter 

Green cutter 

Type/Mode I 

4 800X600 

4 800X600 
SJ3000 

QJ1100 
YHQ18-425 

Unit 

Set 

Set 

Set, 

Set 

Set 

Quantity Remark 



No. Name Type/Model Unit Quantity Remark 

10 

Two-stage vacuum extruder 

Temperature tester for annular kiln 

Damp for annular kiln 

Blower 

Non-power compensator for blower 

Non-power compensator for 

JZK50/45 

1200 C 

ZFJ-8 

SL-10 

WMJ series 

Set 

Set 

Set 
Set 

Set 

Set 

In addition, the Institute completed drainage system renovation engineer, kiln renovation and 

test running of new annular kiln. 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall 8c Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

638. 83 tons of coal equivalent (tce) per year, and to reduce gas emissions of COq 1592. 59 tons per 

year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

No, Unit Before AAer 

Output (Common brick equivalent) X 10, 000 bricks/year 

2 Coal consumption (kg ce/10, 000 bricks (Common brick equivalent) 

3 Rate of acceptance (year, %) 

4 Perforation (%) 

Electricity consumption (kg ce/10, 000 bricks (Common brick 

equivalent)) 

2, 000 

1, 200 

80 

22-23, 33-35 

3, 000 

1, 000 

92 

26, 43 

52 

Molingmi Brick Pl t 

By 
Date 

Xi'an Resear h and esign Institute of Wall k Roof Materials 

By 
Date 

Agriculture 
' 

s 

By 
Date 

of C ro3ect Management Office 
C 



Appendix 6: 

Certificate of Acceptance of Qinling Building Materials Co. 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Qinling Building Materials Co, ". The energy conversation technical 

renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical design for our Plant. 

1. Completed process renovation (process layout drawing), 

2. Completed installation drawing of newly added equipments 

2, 1 Type 4 800&600 high speed fine rolls 

2, 2 Cinder crusher 

3. Build a new annular kiln 

Completed working drawing of 24 chambers annular kiln, The main indexes of the annular 

kiln are as follows. 

(1) Product; Clay hollow brick, clay perforated brick 

(2) Arch model: Half circle arch 

(3) Dimension of the chamber: (Width&&height): 4, 1x2. 7m 

(4) Number of chamber: 24 chambers 

(5) Output daily (&&10, 000 bricks):: 15 (Ignition in one place) 

(6) Degree of interior burning: 90% 

(7) Capacity of exhaust emission: 46, 000m'/h 

4. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservative materials such as rock cotton, cinder and vermiculite to airproof the kiln, Removed kiln 

top and rebuilt it. Repaired the chamber's wickets, 

5. Proposed renovation scheme of electric equipment, Transducer controlling system was 
I 

added for motor of kiln blower. Non-power compensator controlling system was added for mills, 

mixer and extruder. 

B) Completed order, renovation, installation and test-running af the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 1 Equipment List of Order, Renovation, InstalIation and Test-running 

No. 

Excavator 

Name Type/Model 

W-4 

Unit Quantity 

Set 

Remark 

High-speed fine rolls 

Cinder crusher 

Non-power compensator for mills 

Non-power compensator for mixer 

4800X600 
STS 865 

WMJ series 

WMJ series 

Set 
Set' 

Set 

Set 



No. 

10 

Name 

Non-power compensator for type 45/40 
vacu m extruder 
Vertical column cutter 

Die 

Transducer for exhaust blower 

Measure apparatus of ca! oric value 

Type/Model 

WMJ series 

QJ1100 

SL-10 

Type NW 

Unit 

Set 

Set 

Set 

Set 

Set 

Quantity Remark 

In addition, the Institute completed drainage system renovation, old annular kiln renovation 

and test running of new annular kiln. Fee for drainage system renovation was invested by UNIDO 

subsidy fund. 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and tnanagement training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall & Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

633, 96 tons of coal equivalent (tce) per year, and to reduce gas emissions of CO2 1580. 46 tons per 

year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Behveen Renovation Before and After 

Output 

Rate of acceptance 

Coal consumption 

Electricity consumption 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

Before 

2, DDD 

77 

1, 250 

AAer 

3, 000 
87 

1, 056 

54 

Qinling Building Materials Co. 

By 

Date 

Xi'an Research and Design Institute of Wall & Roof Materials 

By 

Dale 

Agriculture Ministry of C 
' 

Project Management Once 

By 

Date 



Appendix 7: 

Certificate of Acceptance of Shenwei %all materials Plant, Xi'an 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UMDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Shenwei Wall materials Plant, Xi'an", The energy conversation 

technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical renovation for our Plant. 

1. Annular kiln renovation 

1. 1 Leak of the 24 chambers kiln body was very serious because the brick of the kiln body was 

destroyed badly. So removed the kiln body and rebuilt it. 

1. 2 Use asbestos rope and ceramic cotton to airproof the other 24 chambers annular kiln. 

2. Green brick yard renovation 

Renotated the original green brick yard of this plant. Used hollow brick to make hack and 

increased the height of the hack. The hack width is 0. 6m, passage between hack is 1. 4m, and hack 

height is 0. 15m. The area is 30, 000m . 
3. Proposed renovation scheme of electric equipment 

1 set of non-power compensator controlling system was added for extruder. Two sets of 

transducer were added for energy conversation blower. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form l. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund), 

Form 1 Equipment list of order, renovation, installation and test-running 

No. Name 

Remove and rebuild annular kiln 

Repair and seal kiln 

Green brick yard renovation 

High-speed fine rolls 

Measure apparatus of caloric va! ue 

Cinder crusher 

Vertical column cutter 

Non-power compensator controlling 

system 

Model, die, core 

Transducer for blower 

Type/Model 

24chambers 

24chambers 

30, 000 

4i800x600 

Type NW 

600x 630 

QT107 

WMJ series 

JZK45/40 

WMJ series 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity 

30, 000 

Remark 



C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

D) Result of the technical renovation 

AAer runnmg for 3 months, the energy conversation technical renovation of the original 

production line of our Plant completed by Xi'an Research and Design Institute of Wall & Roof 

Materials has reached following goals. 

1. The output is increased 25% and the rate of acceptance is increased 10%. 

2, Save 691. 81 tons of coal equivalent ( tce) per year. 

3. Synthetically reduce gas emissions of CO2 1724. 68 tons per year. 

Comparing between renovation before and aAer see form 2, 

Form 2 Comparing Between Renovation Before and After 

Name 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

Before 

(Common brick equivalent) X 10, 000 bricks/year 2, 800 

23 

3, 500 

93 

25 

37 

Coal consumption 

Electricity consumption 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/1 0, 000 bricks (Common brick equiva]ent) 

1, 140 950 

Shenwei Wall materials Plant, Xi'an 

By 

Date 

Xi'an Research and Design Institute of Wall & Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management OIIice 

By 

Date 



Appendix 8: 

Certificate of Acceptance of Shenln New Type Building 

Materials Co. Ltdphaanxi 

Xi'an Research and Design Institute of Wall & Roof Materials cotnpleted the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy EIIiciency (1) 
— Technical Renovation for Shenlu New Type Building Materials Co. Ltd, shaanxi". The energy 

conversation technical renovation of our Plant achieves the anticipated target, 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical design for our Plant. 

1. Completed process renovation (process layout drawing), 

2. Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Type i' 800&&600 high speed fine rolls 

2. 3 Type JZK50/45 vacuum extruder 

3. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln 

top and rebuilt it. Repaired the chamber's wickets. Temperature tester was added for annular kiln. 

4. Proposed renovation scheme of electric equipment. Transducer controlling systein was 

added for motor of kiln blower. Non-power compensator controlling system was added for extruder 

and double shaft mixer, Electricity saving compensator on-site was adopted, 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form l. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form I Equipment List of Order, Renovation, Installation and Test-running 

No, 

1 Excavator 

Name Type/Model 

Dong fang hong -70 

Unit 

Set 

Quantity Remark 

2 Hi-speed fine rolls 

3 Cinder crusher 

Vacuum extruder 

5 Vertical column and green cutter 

6 Temperature tester for annular kiln 

7 Damp and fire hole core 

8 Blower 

9 Transducer for blower of kiln 

10 Non-power compensator for extruder 

11 Model, die, core 

4 800X600 

600X630 

JZK50/45-3. 0 

QT2000 

1200'C 

ZFJ-8 

WMJ series 

WMJ series 

JZK50/45-3, 0 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 



In addition, the Institute completed removing kiln top and rebuilding it, changing brake and 

&e hole cover. Fee for removing kiln top and rebuilding it was invested by UNIDO subsidy fund. 

C} Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall & Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It was determined to realize 

saving 620. 96 tons of coal equivalent (tce) and reducing gas emissions of COq l 548. 04 tons per year. 

Comparing between renovation before and afler see form 2. 

Form 2 Comparing Bebveen Renovation Before and After 

Index 

Output 

Coal consumption 

Electricity consumption 

Rate of acceptance 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/1 0, 000 bricks (Common brick equivalent) 

Before 

2, 200 

1, 200 

80 

After 

3, 000 

1, 020 

56 
' 

93 

Perforation 22 23, 33 — 35 26, 45 

Shenlu New Type Building Materials Co. Ltd, Shaanxi 

By 

Date 

Xi'an Research and Design Institute of Wal] & Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management 06ice 

By 

Date 



Appendix 9: 

Certificate of Acceptance of Shenlufang No. 5, Brick Plant, 

Baqiao District, Xi'an 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNH)O Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Shenlufang No. 5, Brick Plant, Baqiao District, Xi'an". The energy 

conversation technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical design for our Plant, 

1. Completed process renovation (process layout drawing), 

2. Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Type ~li 800&&600 high speed fine rolls 

2. 3 Type S JJ240-36 mixing extruder 

2, 4 Type JZK50/45-3. 0 vacuum extruder 

3. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak off. 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln 

top and rebuilt it. Repaired the chamber's wickets. Temperature tester was added for annular kiln. 

4. Proposed renovation scheme of electric equipment. Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for extruder 

and hi-speed fine rolls. Electricity saving compensator on-site was adopted. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 1 Equipment List of Order, Renovation, Installation and Test-running 

No. 

10 

Name 

High-speed fine rolls 

Cinder crusher 

Vertical column and green cutter 

Mixing extruder 

Vacuum extruder 

Teinperature tester for annular kiln 

Damp 

Blower 

Electricity saving compensator 

Model, die, core 

Type/Model 

4800X600 
600x630 

QT2000 

S J J240-36 

JZK50/45-3. 0 

1200 C 

38 chambers 

ZFJ-8 

WMJ series 

JZK50/45-3, 0 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

, Set 

Set 

Set 

Quantity 

38 

Remark 



In addition, the Institute completed removing kiln top and rebuilding it and changing damp 

and fire hole cover. Fee for removing kiln top and rebuilding it was invested by UNIDO subsidy 

fund. 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

AQer the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall 8c Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

604. 65 tons of coal equivalent (tce) per year, and to reduce gas emissions of COq 1507. 39 tons per 

year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

Index Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

2, 600 

AAer 

2, 700 
Coal consumption kg ce/10, 000 bricks (Common brick equivalent) 1, 100 890 

Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 

Rate of acceptance 

Perforation 

70 

83 

22 — 23, 33 35 . 

56 

93 

26, 45 

Shenlufang No. 5, Brick Plant, Baqiao District, Xi'an 

By 

Date b 7 

Xi'an Research and Design Institute of Wall Ec, Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management Once 

By 

Date 



Appendix 10: 

Certificate of Acceptance of Shijiadao Hollow Brick Plant 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Shijiadao Hollow Brick Plant". The energy conversation technical 

renovation of our Plant achieves the anticipated target, 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following 

technical renovation for our Plant. 

1. Annular kiln renovation 

1. 1 Leak of the 32 chambers kiln body was very serious because the brick of the kiln body 

was destroyed badly. So kept the basis, removed the kiln body and rebuilt it, 

1. 2 Used the sealing materials such as asbestos rope and cerainic cotton to airproof the other 

32 chambers annular kiln, 

2. Green brick yard renovation 

Renovated the original green brick yard of this plant. Used fired hollow brick to make 

hack and increase the height of the hack. The hack width is 0. 6m, passage between hack is 1 Am, 

and hack height is 0. 15m. The area is 20, 000in . 

3. Proposed renovation scheme of electric equipment 

2 sets of non-power compensator controlling ~stem was added for two-stage vacuum extruder. 

1 set of transducer was added for energy conversation blower. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 1 Equipment list of order, renovation, installation and test-running 

No. 

10 

Name 

Repair drainage system 

Seal the annular kiln 

Rebuild the annular kiln 

High-speed fine rolls 

Double-shaft mixer 

Transducer for blower 

Non-power compensator for extruder 

Vertical column cutter 

Model, die, core 

Measure apparatus of caloric value 

Cinder crusher 

TypeIModel 

20, 000 

32 chambers 

32 chambers 

4800x600 

SJ3000 

WMJ series 

WMJ series 

QT107 

JZK45/40 
' 

Type NW . 

600x630 

Unit 

Set 

Set. 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity 

20, 000 

Remark 



C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

D) Result of the renovation 

AAer running for 3 months, the energy conversation technical renovation of the original 

production line of our Plant completed by Xi'an Research and Design Institute of Wall & Roof 

Materials has reached following goals. 

1. The output is increased 18% and the rate of acceptance is increased 12%. 

2. Save 604. 76 tons of coal equivalent (tce) per year. 

3. Synthetically reduce gas emissions of CO2 1507. 67 tons per year. 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

Coal consumption 

Electricity consumption 

Unit 

(Common brick equivalent) X10, 000 bricks/year 

Kg ce/10, 000 bricks (Common brick equivalent) 

Kg ce/10, 000 bricks(Common brick equivalent) 

Before 

2, 200 

22 — 23 

33-35 
1, 200 

65 

AAer 

2, 600 
92 

25 

37 

980 
57 

Shijiadao Hollow Brick Plant 

By 

Date 

Xi'an Research and Design Institute of Wall & Roof Materials 

By 

Date ~qg, 

Agriculture Ministry of China Project Management OfHce 

By 

Date 



Appendix ll: 

Certificate of Acceptance of Xi'an Oriental Hollow Brick Plant 

Xi'an Research and Design Institute of Wall k Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Xi'an Oriental Hollow Brick Plant", The energy conversation technical 

renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall k Roof Materials completed the following 

technical design for our Plant. 

1. Completed process renovation (process layout drawing), 

2, Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Mixing-extruder 

2. 3 Rolls 

3, Build a new annular kiln 

Completed working drawing of 24 chambers annular kiln. The main indexes of the annular 

kiln are as follows, 

(1) Product: Clay hollow brick, clay perforated brick 

(2)Arch model: Half circle arch 

(3) Dimension of the chamber: (Widthxheight): 4. 1&&2, 7m 

(4) Number of chamber: 24 chambers 

(5) Output daily (x10, 000 bricks):: 15 (Ignition in one place) 

(6) Degree of interior burning: 90% 

(7) Capacity of exhaust emission: 46, 000m /h 

4. Proposed repair scheme of original annular kiln, Repaired the kiln body where gas leak off, 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservative materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln 

top and rebuilt it, Repaired the chamber's wickets, 

5, Proposed renovation scheme of electric equipment. Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for rolls, 

mixer and extruder. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1, All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form l Equipment List of Order, Renovation, Installation and Test-running 

No. Name Type/Model Unit Quantity Remark 

Excavator W-3 Set 

Cinder Crusher 

Non-power compensator for motor of mills 

Non-power compensator for motor of mixer 

600 8 630 Set 

Set 

Set 



No. 

10 

Name 

Non-power compensator for motor of type 
45/40 vacuum extruder 

Vertical column cutter 

Die 
Transducer for exhaust blower 

Mills renovation 

Mixer renovation 
Measure apparatus of caloric value 

Type/Model 

QT2000 

SL-10 
D%202 
DW302 

Type NW 

Unit Quantity 

Set 

Set 

Set 

Set 
Set 

Set 
Set 

Remark 

In addition, the Institute completed drainage system renovation, kiln renovation and 

construction and test running of new annular kiln, 

C) Completed technical and tnanagement technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall k. Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It was determined to realize 

saving 600 tons of coal equivalent (tce) and reducing emissions of CO2 1737. 50 tons per year. 

Comparing between renovation before and aAer see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

Name Unit 

(Common brick equivalent) X 10, 000 bricks/year 

Before 

2, 490 
AAer 

4, 000 

Rate of acceptance 

Coal consumption 

Electricity consumption 

kg ce/10, 000 bricks (Common brick equiva]ent) 

kg ce/1 0, 000 bricks (Common brick equivalent) 

1, 200 
70 

88 

1, 050 
51 

Xi'an Oriental HoHow Brick Plant 

By 

Date Zoo 

Xi'an Research and Design Institute of WMI 8c Roof Materials 

By 

Date 

Agriculture Ministry of C 'na Project Management OAice 

By 

Date 



Appendix 12: 

Certificate of Acceptance of Chang'an Xibei Building Plant 

Xi'an Research and Design Institute of Wall & Roof Materials completed the prescriptive task of 
the UNDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy EIIiciency (1)— 
Technical Renovation for Chang'an Xibei Building Plant", The energy conversation technical renovation 

of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall & Roof Materials completed the following technical 

design for our Plant. 

1. Completed process renovation (process layout drawing). 

2. Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Type &li 800&&600 high speed fine rolls 

2. 3 Type SJJ240-36 mixing extruder 

3. Build a new annular kiln 

Completed working drawing of 24 chambers annular kiln, The main indexes of the annular kiln are 

as follows. 

(1) Product: Clay hollow brick, clay perforated brick 

(2) Arch model: Half circle arch 

(3) Dimension of the chamber: (Widthxheight): 4. 1x2. 7m 

(4) Number of chamber: 24 chambers 

(5) Output daily (&&10, 000 bricks):: 15 (Ignition in one place) 

(6) Degree of interior burning: 90% 
(7) Capacity of exhaust emission: 46, 000m /h 

4. Proposed repair scheme of original annular kiln. Repaired the kiln body where gas leak o6: 
Adopted advanced heat preservation and energy saving technology including using the heat preservation 

materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln top and rebuilt it. 

Repaired the chamber's wickets, Temperature tester was added for annular kiln, 

5. Proposed renovation scheme of electric equipment. Transducer was- added for motor of kiln 

blower. Non-power compensator controlling system was added for extruder, mills and mixer. Electricity 

saving compensator on-site was adopted. 

B) Completed order, renovation, installation and test-running of the process equipments and electric 

equipments listed in Form 1. All the equipments is running well (0 indicates the equipment or item 

invested by UNIDO subsidy fund). 
I 

Form 1 Equipment List of Order, Renovation, Installation and Test-running 

No. Name 

Bulldozer 

Strong strength mixer 

High-speed fine rolls 

Cinder crusher 

Non-power compensator for motor of mills 

Type/Model 

Dong fang hong -70 

SJ240-36 

i' 800 X 600 

400X600 
WMJ series 

Set 

Set 

Set 

Set 

Set 

Quantity Remark 



No. 

10 

Name 

Non-power compensator for motor of mixer 

Non-power compensator system for 45/40 

extruder 

Vertical column cutter 

Measure apparatus of caloric value 

Transducer for exhaust blower 

Die renovation 

Type/Model 

WMJ series 

WMJ series 

QT2000 

Type NW 

WMJ series 

JZK45/40 

Unit 

Set 

Set 

Set 

Set 

Set 

Quantity Retnark 

In addition, the Institute completed drainage system renovation engineer of the green brick yard, 

removing kiln top of the old 22 chambers kiln and rebuik Hng it. Fee for removing and rebuilding the kiln 

top was invested by UNIDO subsidy fund. 

C) Completed technical and management technology trainIng of relevant post 

During the construction, the Institute developed technical and management training for the personnel 

in relevant working post, helped our Plant set up suitable managetnent system, provided full and detailed 

consultative and technical service. 

AAer the energy conversation technical renovation of the original production line completed by 
Xi'an Research and Design Institute of Wall k Roof Materials and through running for three months, the 

renovation of our Plant has reached anticipated goals. !t is determined to realize saving 800. 46 tons of coal 

equivalent (tce) per year, and to reduce gas emissions of CO2 1995, S5 tons per year. 

Comparing between renovation before and aAer see form 2, 

Form 2 Comparing Between Renovation Before and After 

Output 

. Index Unit 

(Common brick equivalent) X I 0, 000 bricks/year 

Before 

2, 400 
AAer 

3, 000 
Coal consumption kg ce/10, 000 bricks (Common brick equivalent) 1, 150 900 
Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 

Rate of acceptance 

Perforation 

70 

22-23, 33-35 

54 

92 

26, 40 

Chang'an Xibei Buil(Hng Plant 

Qy $E 

Date Moo 

Xi'an Research and Design Institute of Wall 8c Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management Once 

By ~T, 



Appendix 13: 

Certificate of Acceptance of Xiangfa New Building Materials Co. , Xi'an 

Xi'an Research and Design Institute of Wall k Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Xiangfa New Building Materials Co. , Xi'an", The energy conversation 

technical renovation of our Plant achieves the anticipated target, 

A) Xi'an Research and Design Institute of Wall Ec Roof Materials completed the following 

technical design for our Plant. 

1. Completed process renovation (process layout drawing). 

2, Completed installation drawing of newly added equipments 

2. 1 Type &1& 800&&600 high speed fine rolls 

2. 2 Cinder crusher 

3, Build a new annular kiln 

Completed working drawing of 28 chambers annular kiln. The main indexes of the annular 

kiln are as follows. 

(1) Product: Clay hollow brick, clay perforated brick 

(2) Arch model: Half circle arch 

(3) Dimension of the chamber: (Widthxheight); 4, 1&&2, 7m 

(4) Number of chamber: 28 chambers 

(5) Output daily (x10, 000 bricks):: 15 (Ignition in one place) 

(6) Degree of interior burning: 90% 

(7) Capacity of exhaust emission: 46, 000m /h 

4. Proposed renovation scheme of electric equipment. Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for extruder, 

B) Completed order, renovation, installation and test-rtuining of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form I Equipment List of Order, Renovation, Installation and Test-running 

Excavator 

Name Type/Model 

W-3 

Vnit 

Set 

Quantity Remark 

High-speed fine rolls 

Cinder crusher 

Non-power compensator for motor 

of type 45/40 vacuum extruder 

Vertical column cutter 

Die 

Transducer for exhaust blower 

Measure apparatus of caloric value 

4 800X600 
STS860 

WMJ 

QT2000 

XCJ000 

Type NW 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

In addition, the Institute completed drainage system renovation and construction and test 



running of new annular kiln. 

C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall 8c Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

628. 15 tons of coal equivalent per year, and to reduce gas emissions of CO2 1565. 97 tons per year. 

Comparing between renovation before and aAer see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

Rate of acceptance 

Coal consumption 

Electricity consumption 

Unit 

(Common brick equivalent) X 10 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

Before 

2, 300 

1, 200 

70 

AAer 

2, 600 

93 

970 

Xiangfa New Building Materials Co. , Xi'an 

By 

D. ~. a-~$ 4 v 

Xi'an Researc and Design Institute of Wall k, Roof Materials 

By 

Date 

By 

Date 

Agriculture Ministry of China Project Management Office 

. 7, ), 



Appendix 14: 

Certificate of Acceptance of Hongqi St. Xiangyanggou Brick Plant, 
Baqiao District, Xi'an 

Xi'an Research and Design Institute of Wall Ec Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy EIItciency (I) 
— Technical Renovation for Hongqi St. Xiangyanggou Brick Plant, Baqiao District, Xi'an". The 

energy conversation technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall A Roof Materials completed the following 

technical rettovation for our Plant. 

l. Annular kiln renovation 

Use the sealing materials such as asbestos rope and ceramic cotton to airproof the other 40 

chambers annular kiln, 

2. Drainage system renovation 

Renovated the original green brick yard of this plant. Used fired hollow brick to make 

hack and increased the height of the hack. The hack width is 0. 6m, passage between hack is 1. 4m, 

and hack height is 0, I 5m. The area is 27, 000m . 

3. Proposed renovation scheme of electric equipment 

I set of non-power compensator controlling system was added for two-stage vacuum extruder. 

1 set of transducer was added for energy conversation blower. 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form l. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund). 

Form 1 Equipment list of order, renovation, installation and test-running 

No. 

10 

12 

13 

Name 

Repair drainage system 

Seal the kiln 

High-speed fine roHs 

Strong strength mixing extruder 

Two-stage vacuum extruder 

Loader 

Energy conservation blower 

Non-power compensator system 

Transducer controlling system for 
blower of kiln 

Model, die, core 

Vertical column cutter 

Measure apparatus of caloric value 

Cinder crusher 

Type/Model 

27, 000 
40 chambers 

4iSOOx600 

SJ240-36 

JZK50/45 

Jiande502 

ZFJ-8 

WMJ series 

WMJ series 

JZK50/45 

QT107 

Type NW 

600x630 

Unit Quantity 

27, 000 
Set 

Set 

Set 
' 

1 

Set 

Set . 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Remark 



C) Completed technical and management technology training of relevant post 

During the construction, the Insntute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

D) Result of the renovation 

After running for 3 months, the energy conversation technical renovation of the original 

production line of our Plant completed by Xi'an Research and Design Institute of Wall & Roof 

Materials has reached following goals. 

1. The output is increased 12% and the rate of acceptance is increased 12%, 

2. Save 609, 29 tons of coal equivalent (tce) per year. 

3. Synthetically reduce gas emissions of CO2 1518. 95 tons per year. 

Comparing between renovation before and after see form 2, 

Form 2 Comparing Between Renovation Before and After 

Output 

Rate of acceptance 

Fired perforated brick 
Perforation 

Fired hollow brick 

Coal consumption 

Electricity consumption 

Unit 

(Common brick equivalent) X 10, 000 bricks/year 

kg ce/10, 000 bricks (Common brick equivalent) 

kg ce/10, 000 bricks (Common brick equivalent) 

Before 

2, 500 

80 

22-23 

33 — 35 

1, 150 

63 

After 

92 

26 27 

40-45 
940 

Hongqi St. Xiangyanggou Brick Plant, Baqiao District, Xi'an 

Date 

Xi'an Research and Design Institute of Wall & Roof Materials 

By 

Date 

Agriculture Ministry of China Project Management Office 

By 

Date 



Appendix 15: 

Certificate of Acceptance of Xinyue Industry and Trade Co. Ltd. 

Xi'an Research and Design Institute of Wall k. Roof Materials completed the prescriptive task 

of the UNIDO Contract and TOR of the project entitled "Energy Conservation and GHG Emissions 

Reduction in Chinese TVEs (Phase II) — Brick Sector Replication Project for Energy Efficiency (1) 
— Technical Renovation for Xinyue Industry and Trade Co. Ltd. ". The energy conversation 

technical renovation of our Plant achieves the anticipated target. 

A) Xi'an Research and Design Institute of Wall k Roof Materials completed the following 

technical design for our Plant. 

1, Completed process renovation (process layout drawing), 

2. Completed installation drawing of newly added equipments 

2. 1 Cinder crusher 

2. 2 Type i' 800&&600 high speed fine rolls 

2. 3 Type JZK45/40-30 vacuutn extruder 

3. Proposed repair scheme of original annular kiln, Repaired the kiln body where gas leak off, 

Adopted advanced heat preservation and energy saving technology including using the heat 

preservation materials such as rock cotton, cinder and vermiculite to airproof the kiln. Removed kiln 

top and rebuilt it. Repaired the chamber's wickets, 

4. Proposed renovation scheme of electric equipment, Transducer controlling system was 

added for motor of kiln blower. Non-power compensator controlling system was added for mills, 

mixer and extruder, 

B) Completed order, renovation, installation and test-running of the process equipments and 

electric equipments listed in Form 1. All the equipments is running well (4 indicates the 

equipment or item invested by UNIDO subsidy fund), 

Form 1 Equipment List of Order, Renovation, Installation and Test-running 

No. Name 

Excavator 

High-speed fine rolls 

Cinder crusher 

Two-stage vacuum extruder 

Non-power compensator for mills 

Non-power compensator for mixer 

Non-power compensator for type 

45/40 vacuum extruder 

Transducer for exhaust blower 

Measure apparatus of caloric value 

Type/Model 

W-3 

4 800X600 
STS 860 

3ZK45/40 

GGD 

GGD 

GGD 

SL-l 0 

Type NS' 

Unit 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Quantity Remark 

In addition, the Institute completed drainage system renovation engineer, kiln renovation and 

test running. 



C) Completed technical and management technology training of relevant post 

During the construction, the Institute developed technical and management training for the 

personnel in relevant working post, helped our Plant set up suitable management system, provided 

full and detailed consultative and technical service. 

After the energy conversation technical renovation of the original production line completed 

by Xi'an Research and Design Institute of Wall Ec, Roof Materials and through running for three 

months, the renovation of our Plant has reached anticipated goals. It is determined to realize saving 

641. 64 tons of coal equivalent (tce) per year, and to reduce gas emissions of COq 1599. 61 tons per 

Comparing between renovation before and after see form 2. 

Form 2 Comparing Between Renovation Before and After 

Output 

Name Unit 

(Common brick equivalent) X 10 bricks/year 

Before 

3, 400 

After 

4, 500 

Rate of acceptance 

Coal consumption 

80 

kg ce/10, 000 bricks (Common brick equivalent) 1, 230 

90 

1, 097 

Electricity consumption kg ce/10, 000 bricks (Common brick equivalent) 70 62 

Xinyue Industry and Trade Co. Ltd, 

Date 

Xi'an Research and Design Institute of Wall Ec Roof Materials 

Date 

Agriculture Ministry of China Project Management Once 

By 

Date 
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bricks/A 

tee/10. 000 
bce 

tce/10, 000 Pocer: 

C e 
energy I 01 tce/10, 000 
consua bge 
pt lou 

611. 47 1/24 40 

I }The bssdcn ycer is 

m 560C 2}Tbc dsts in 

lanvCma tmdh 
rorno Ocm OSM 

invcnigsdcn. 3)ybisird 

qumncr of rarvay 

oxnn 
Rrvn ms FCCSMity 

Rspcrx 4~ 
fscax is dcrivcd Rmn 

frramtx thai is 

Oner 
Fsdusl cskxilic vdm 

CC lbcp Cderific value 

cf cost 
mps'rrdccx5 }Tmd 
Invsaana md GEF 

~ smw Osm tbe 
renovstd adust dsts 

. 6)payback pmiod, IRR 
~ od NFY is cdkoued 
ce Ibe basic 4sts dtcr 
ieosiica 7)ESUIO ~ VCiimi 

porduci Amus Oeui ihr 

seas} ~ 



Thlli pkls wcs cacti iihid cs ~ 
cclkdivdy owisd phrs m 1974. 
8 occu piss an area of over 100 
nw (Imu I/I I hccucc) Price io 
d«pro)cm, thc pknc hss frmd 
~ frets of I 07 acnion RMB Yuan 
wd producm cn wuwal «cpa of 
70 

OUR�«o 

bricks (omunm brick 
opiivckm 5 While ii lws Axed 
wac«ol'1. 91 million RMB Yuan 

IUid PfodUccs H smlml «cput cf 
3U millicn bricks (common brick 
~ ipilvckfio aors cnovsito AI 

Present, Ihs plant imploys 105 
psopk inclubng 9 Iarhniod 
people snd thc salary ic g60 RMB 
Yuan/marsh cn svcrsgc. The 

main rcw mmcid i ~ clay and 

cindfr. IhC nvO m«n prcduns Wa 

fired ~ brick (modols 
240'I I S "90)and fired hogow 

tmck (moduh 240 240 I I S). 
The pica af Uic perforalol n 0. 36 
RM B Yuan/pio«snd thc 

pofcrmto wtc ii over 26 SL Thc 
of Ihs hollow u 0. 95 ID4B 

YUH)nccc md the p«for«isa 
nuc i ~ aver 43%. As a rccuh of 
~ wlcvcllcIL bf«h IF/silly 
irnpowd anc du ccepwcce ww 
h«reef« Aom 6056 ro 905L Moo 
cl the p/cdecu src roM oa Ihs 
kcct nisfkd Ia Xl «I 

Produrtam procccs 
~ ad cq olpmcinc: 
C(nd«crudm+ 
boxkg fred«-— 
mawdimm««m 
nulc — — h«peed 
fine rails-Doubt 
shsR mix«-— 
vs«non carudcr- 

Colurm CVurf 

green hirb omcr- 
-nswrd rb3mg 
faing in amular kih 
llic aisle energy 
ci in own p thol 

equi pmcsns 1)Nevi 
14 chnnhcw «swtar 
kiln snd 0» rcpairod 

14 chambers crcmhr 
kiln 7)Stone- 
d hninsiiim rolbr 

3)Hicpccd fine rath 
4]Doubk d«8 rdx« 
5) Vacoum fsnudCr 
6)COIWH om«r 
7)Green hiich cunir 
Skna/gy 

bkwar 

Ihtcrnal 
conboativc 
coal. 
Exteraai 
coabustive 
coal t 
Pooer/Bgb 

Snn total 

6100. 00 

1950 00 

320. 00 

0. 1 999 

0. 72 1. 407. 0 06 tca/10, 000 Puces: 0. 06 
bc 

0. 38 122. 

C 

energy tco/10. 000 
consun 

' 
bca 

pf. ion 

2, S30. 

C I: i~ tcc/10. 000 
bce 

10, 000 
bcc/a/ 

-. 2. 493 

I)Anmdcf kiln Icnovohixr 

S)Cfmctruoring e ncw 24 Cham 

annular kiln. 

b) Thc originsi 24 chambers 
~ nnulsr Liln wcs scskd. Thc 

surface backfilling wsr, canwd 

svray snd O«kshing Bus snd cmh 

roof wus refilled cnd tamped ager 
repairing. 

2)Pmcess aqui pmcnts rcnoval ion 

Dcvckp inshfkrion cnd 
comrnioioning for thc cquipmenh 
'mduding shmodiminating rol)s, 

double shag mixer, hi«peed fins: 

mile, vacuum cxtrudcr, column 

CUBCr Cnd grCCp briCk Cotton 

3)EkctriC CqUiPrncrltc IcmWatmn 

Introduce trsnsdm«r lo energy 

con vcwstion biowcr and non- 

pcmcr com pcumhu onntrolling 

I)utcni to CXUmkf. 

4)S«dytrsining 

85317 12, 000. 

Couucrci a) 
I non 

Entrustaent 
Eo&n 

Sei I- 
Fund' 

F\Iimicic) 
Assistance 

75 393 

Thc 

project hsd 

I«cn 
emu plctcd 

according 
Io thc 

kchnica( 

PICIL 

2005. 03. 10 

2005 08. 31 

Payback 
period 

188 

energy 
uav In g 

Cost of 

yeas 

48. 

136. Y 10, 000 

210. Y I/tce 

10, 000 

bricks/s. 

tcc/Io, 000 
bce 

p 0 052 ICe/10, 000 Parer: . 
b 

C 

energy tce/10. 000 
consue bce 
plica 

638. 83 1$92. 59 

1)Thf bwdinc yc« is 
in 2004. 2)71« dsu m 

Iksincn lfofik cclu 
coma Ircin field 

Uiwmcrocir 3)yhdcsl 
IN/mby cf «UVD 

Incur 
Acm Ih Fmahilhy 
RcpcrL c)Convcwicn 
Acur is 4«iwd fram 

fomvls, dm is 
Con««isa fsn« 

Fsmrd celan/ic mlw 
of fucy Cskcilic viue 
of Coat Cqvivdou 
5)T«sl stvfmam aml 

GEF mnm Ram du 
Imrsgnim snd 

6)PIS(mh puicd, IRR 
«d NP V ir calrhrsmd 

H kc last 4rts stkr 
7)Energy ~ of inn 

praducl room/ gent 
~ caad ~ 

I'rocucthm 
Proccar and 
cquipmcnto: 
Cinder cmshcr+ 
boxing faxkr —— 
hi«peed fine roll ~ 

— mixcr —— 
vacuum cxtmkr 
— — verhcal 

fotumn cottcr-— 
glocn brick cugcr 
— -nalmai drying 

-firing in 

annular bgn 
Thc mais energy 
consIUnpth« 
cqulpmenhu 
1)Ncw 24 
chambers annular 

kiln and the 

repaired 28 
chamhcw annular 
kiln 2)Cinder 

crusher 3)16-spocd 
rolls 4) Mixer 

5) Vacuum 
cxsfudcr 6)V«om) 
oui umn cutkr 
7)Gmcn brick 

ougcr 8)Exhausted 
bhwcr 

Iatetnai 
coubust i vs 
coa! t 
External 
C Oobu n LI v C 

caoi t 
Puces/Rgb 

Son total 

Flam ives cnsbliihcll cc a 
~ dkcuvdy caned piers in 1980. 
8 occupiw H arcs of over 96 mu 

(law I/IS hi«we& Priwwdw 
projeoL ihc pkio has lixed aicds 
ofo Sy mioion RMB Yusa«d 
tooducw an armed mapm of yo 
million bricks (ccnvnm brick 

«piivalanh Whls a hm lixed 
~ ficta af 1. 37 migico RMB Yuan 
~ «I produoo an armis l outpu of 
30 an 0«o bricks (ccnvnm brick 
oquivskni) alkr rcnovatwn. Ar 

prwcra, the plus employs 95 
people induding 7 «duiml 
peopk snd thc mhsy is 950 RM 8 
Yiicn'flioich Ivi swmgc Thc 
mam rew ms«rial is clay srd 
~ oal. The mo main Prcduds src 
Ared ~ brick (moduk 
240 I I 5 ~ 90) and fired hollow 

brick (moduk 240'240' I I SS 
Thc price af kc pcrforatcd is 0. 37 
RMB Yuan/pwm Hd lhc 
pcrfomtion rate i ~ mw 2656 Thc 
pica of dic hoRow is 1. 00 8MB 
Yuswbtw ard Iha pcrforsiicn 
raIC ir Ovfr ~ 5th AS ~ rCSub af 
rcnovmiac, brick ipialily 

aariovad and dn aroctesnm Imc 
nrrcsscs guru 7756 so 4756 hloit 

of Ihe prodwtc wv mh oo d« 
local mark« in X7an 

1640. 00 

0 I lv)74. 

0. 7 1/30. 

0. 38 137. 

23141. 

C I I 125 tce/10. 000 
bce 

007 Lce/10, 000 
Poc sr: 0. 07 

b 

C 

gy 1~2 /10. 000 
consuu bce 
pt i os 

2ooo IO~ 
bcc/a. / 

2N93 6$862( 

1)Annular kiin Icnfwonon 

bcm Hnuhr kiln 

wss coll strnctod. 

b)Thc original 28 chsmbcw 
annular Min was scakd. Ttm 

smfocc backfilling was mrricd 

away end 0m kahng Auc snd arch 

nmf fern miilkd and oimPcd ager 
~'~8 
2)process cq UIpincntr fcnovrtlon 

e)A noiv Csoavalof w&s inhoduCCd 

Thc cquipnumh including cinder 

cfushm, hi-spe«1 fine rolls snd 

vmtical coiumn cutter w«c 
(nets)kd snd ddmggcd. 

b)Dic inshdlation ard 

commis«ourn 

8) 
3)Fkclnc cquipmcrits fcnovsnon 

Transducer coidrolling system was 

added la kiln bhvmr. And non. 

power compcnsahx conlroging 

system was added to cxlrudcr, hi. 
xp«d fino mlk snd mixer spices 
4)Drainage s)atcm of greco bric 
yard Icfxwntxxl 

5)Staff baining 
j 

12, 000. 

Coaavrc i el 
loan 

Eatrustnent 
Loan 

Se! I- 
Fsndic 

Finsnciai 
Assistance 

40. 04660 

Thc 

pfcycct 

been 

completed 

~ ccording 

lo lhc 
srchnical 

plan. 

2005. 03. 10 

2005. 08. 31 

Payback 
period 

188 

Cost of 
energy 
anr Iog 

1. 3 year 

84 01 

114. 7 Y I/tce 

167. 6 Y 10, 000 

3, 
10, 000 

f 
brichr/in 

C I: 1. 056 tce/10, 000 
bce 

toe/10, 000 Porer: . 
b ca 

C 

energy 111 Lce/10, 000 
cfslsun bcc 
pt Ion 

633. 96 

1)yhc bsictinc year is 
m 2044. 2)77« data in 

Bus«an Picot col 
comes dcm lied 
isvcoigsn«L 3)ldsicsl 
qccrcay rf omg/ 

COOICI 

I/cm the Fcssilolity 

Rqvcs 4~ 
fwssr ii d«ivcd from 
ffcamls, dm is 

kdai 
Fsoud cstcNk vshc 

a( fwp Cclarific vahic 

of mal cqaivsloa 
5)fecal k Vffafuw «al 
GEF «m«oem 6« 
imllkdm col 

Rcpxt 6)Paybcdi 
paicd IRR sml NPV is 

cslitnnd on lbc basic 
dna dkr fmovcdfn. 

7)Energy ~ 
of Illci piadUci ccnnc 
Aom srund 



!sternal 
coat&ustice 
coal t 
ELLotno! 
con&tint 'I vc' 

ron 1 

Ttm ptcnl lath crmbl Irked as s 
cnnanivd& o ncd plm in 2&Op. 

Ir oompicc an arcs ol aver 170 
rm(inw I/15 h«tvc) Pnorle 
Ihc projca. thc ptcm hm fixed 

~ ircL of I 25 miliicn RGB Ymn 

snd preikio«sn cnrvs1 eolpm of 
2 8 natlien bricks (wnmcn brick 

«tui «krs) 'niulc n hss lixed 

siam ot'1. 18 miIlion RL(B Yuan 

and produoa sn smu el cuban cf 
35 million hidic (comncn bock 

cquii ~ Iciai c&w rcnoixtim. Al 

prcrcra Ow pism nopk»x 1 &0 

pcopk inriudiog 7 lcchmcat 

PcoPk snd tlu mlhG ii 9 70 9 LIB 

Y«m momh on svcrsgc The 

mam m w ran cri st k rixy wid 

mal. Thc two ms in piodw«sre 
I vcd pcrfcrawd brick {module 

240-1t& 90)oodlircd tv!tow 

brid (meduk 2CO'24& I IS) 
Thc prioc ol'Ihc pert orvcd u D. C& 

RIRB Ywn'pine and the 

perfomiion rotc ii ovic 25& Thc 

price of thc haik» a 1. 00 R&tB 
'I'usn'piccc and &a pcrforxiioa 

rale is ever 31 L Ai s rcsuh of 
rc«wclio«brick quality 

impmi cd snd uw swcprsrxc rare 

iihvcovs from ti&c ~ Io 9316. Man 

of da pm&»es src rokt an dw 

I«:il mark is in Xico 

Wall 

mamu 
~ Ixm 
Xl w 

Pmductlan 
pmccss and 

equi(urmn tet 

B ngr~- 
rolls-doobie aha 0 
mixer-t«xasm&a 
vacuum extruder 
-colu 

Peace/10th 

grwn cuncr- 
~ dote wmicportjng 

rmchine natural 

dr&ing- liring in 

annular kdn 

The mein energy 
cotl sinn piton 

tquipments: 
1)Ncw 14 
chambers mmutcr 

Bln and the 

repaimd 28 
chambers annular 

kiln 2)Boring 
feeder 3)Cinder 

crusher 4)Hi«peed 
(inc roll ~ S)ooubk 
shsfl inixcr 6)Tv 
siege vacuum 

extruder 7)Co&ruin 

c uner 8)Grccn 
brick cutler 

9)B)ower 

Sun total 

11172 66 

518. 038 

3192. 00 C ! 114 
bee 

0 071 tce/10, 000 
Po er- 0071 

b bce 

198. 3 

3390. 3 

C 

energy 1 tce/ 10, 000 
eonsus 

'" 
bce 

pt ion 

10, 000 
beets/ 

3390 39 2. 493 8451 1 

I)Raw iiiciciisl 

Thc csw mucnsl i ~ vaicd 

vhwme snd aced in xt year 

spic&fine rolh wmi 

Win «cll bucks. A ci)dcr crusher»m ~ Io impm J thc panic& cise 

of dw rindar snd csksic value was 

un ed peri odicslly. 

2)Stxqdng 
h/oo-power ccmpcnr. nor wm ~ le fcchlCC ncrtfo»vr Ii'CCIC 

Thc dic snd ccrc «rxs rcnnrxlcd 
i 

Column caner wss «placed»iyh 

Lwtinst columx «uter. 

3) f&r&&et 

T&minsgx synmr of 
»sc rcnovrscd Thi 

bndr was acw! I'or 

bidgelcd Io oic 56 il 
incr«we thc ludi ho 

4) Firing 

Thc origiasl 24 ctxuxbns 

ipccn bleb 1'crd 

walt hollow 

sm! Il n 

)m ssod bricks I ci 

)hL 

mrwlv kiln 

«ss rcbuik And duantpnst 29 
chombcrs smutvkrln»mrcnovslcd 
vulscslccL T snsdueer «as added m 

kiln bto»vr. 

5) &'iaiihcd product I 
Thc linishcd produn i ~ clsialicd so 

~ valuate ihc 
ol'his 

Ihsi Ihc ri«migs csii 
mmgcrom iraaiiut)m 

krurmvc ptc«icky snj hwaogcwsy of 
ls so Ow da Piux can produce 

53 327 12. 000 

Coons re in! 
! oan 

Entrvstacnt 
Loon 

Se! (- 
Fund in 

Financial 
Asslstarce 

43 403 

Tbc 

renovation 

pmject had 

been 

cmnptcmd 

accord i ti g 
to thc 

tcchmeel 

plan. 

EMI5 03. IP 

2MS 08. 31 

Ps&back 
period 

IRR 

XP'I' 

energy 
saving 

Cost of 

72. 51 

148 ' 

!ear tee/10, 000 
bee 

orii 

Vip, OM 

10, 000 
3500 common 

bricLO's 

3/1/tce 

C 

energy ! Ol 
tce 10. 000 

et«sun 
' 

bce 
p I I Oii 

p p &bi Ice/10, 000 
bee 

691. 81 1, 7214 68 

I )flic bsiclllic l sar is 

in 20&4. 2)The dsts in 

Business Profik Cola 

comer frere ficM 

mvaaigsiim, 3)I%isiml 

qu amity of cncqkv 

oomumtxion coons 
&oni thc fcsiibilit& 

RcporL 4 )Con vvrrion 

fsvxor is derived iiom 

limiu la Ilisi ic 

Coaiwsian fsnor 
=Factual csloriTic value 

of furir Calo«Pic»tw 
uf coal cqsivsicnt Tbe 
Plant arcs dn poor cmt 

wixb low cclorilic valve 

5)Terat Invmmm and 

GEF cranes &om dv 
rcrxiixlod sctlisl 4cts 
. 6)PC&txuh period. (RR 

~ nd BPY is cslibrskxl 

cn the bsuc chus s &Or 

rcnmxfa«7)Energy 
of Uiiil 

product comes &cail Ihc 

Feasibility Rcport 

Suave 
Nc 
3'ip 

i Co 
Liddm 

T)ui plsm «ss cnsbt ishcd as s 
snail privstd& o»rud plam in 

193 1. tt Corn pici sn ares of c»vi 

100 nm ( lmu 1'15 hoxcrc) 
Prier m thc proj«L Oa' piers hsi 
tixcd esse« ef &91 milhon RLiB 

Ywn snd pnxhrcm an annual 

output Of ) 2 million bricks 

(camnon trick cquii sinu), «Txi 

x hm limdsrcc«ef I CT«i&ion 

Rk(B Yuan snd producm an 

xr«wt mrtpw ef 30 mi ttvm bricks 

(conanon hixh equi vsloii) slkr 
vnovmkm Ai txcrcnt ihc plus 
anplo&x 9S pcopk includhg 9 
lac)a&cat pcepk snd Ov iclv& is 

9IXI Rkt B Yusa mccah cn 

average. Tbc main rsw mstcnsl is 

elcs' iuld circ! Tkc Iwo iiisai 

txoduc«arc fired poforstcd brick 

(moduk 24& 115 ~ 90) snd fuad 

hot&x«brick (module &40 249* 

115). Thc priv of the poforaud 
is 0. 39 RL(B Yasrr'picw md Ihe 

pcffn\Ixxi Talc is ovv 26 A Thc 
priccofdwhotto» i ~ 095 &LIB 

Ywn)uov snd du pot'ornioc 

mtc ii ovcc 4&ak As ~ imrh of 
rent« su on, brkk gus hiy 

iniprovcd md Ihr ccrc&tom rale 

inacasm &om 83'4 to 93'6 3(on 
of du Txo&rcti crc niki on Iht 
local mark it in 'hfso 

Pnxtuctloo 
process and 
cqulpmcnbu 
Cinder crusher+ 
boxing fccdcl —— 
hiwpccd fine rolls 
— — doobie shafl 

iatetoal 
co«bast! ve 

coal t 
Estoraai 
co«bust!vs 
con 't 

Poser/)fgh 
macr- -v«cuum 
CLTI«dm —— 
iunieal column 

Sun toto) 

cutrer — — green 

bnck cutter —— 
natural dr&TO& —— 
fmn8 1«mmu(ts 

kiln 

The main COCIT(y 

consumption 

cquipmeats 1)Thc 
rcpsircd 38 
chambers annular 

kiln 2)Cimkr 
crusher 3))(!opted 
linc mils 4)Double 

shsfl mixer 

5)Vacuum 

cxtrudcr 6) Ver&cat 

column cutter 

7)Grec« trick 
cutter g)B(ower 

2150. 00 

468. 00 

0. 1 

0. 3 

), 176. 

1, 466. 3 

179. 2 

2, 821 

tce/10 OM 
bee 

P 008 tce/10, MO 
bee 

C 

energr 
„ 

tee/10, 000 
consuo bee 
pt! on 

10, 000 
bct/n/ 

2, 821. 54 2. 493 7. 034. 11 

1)Annuiar ki)n mnoxstmn 
i 

Thc ontpns) 38 chambers anno)sr 

kiln «m sea(ed. Tbe surface 

backfilling «us CCIricd a»x& and 

thc leaking Que sr)3 arch mof «os 
rei'iliad snd Ismpejl cflcr repairing. 

1) Process equi proc«is mauve tion 

a)A new excavator was inrmduccd 
I 

And the cquipmests inctuding 
. i 

mnder crusher, hi speed line rugs, 
'I 

vacuum CLTrudcc snd vcrticrd 
I 

column coper «em instslkd snd 

debugged. 

b)Che Insto)lalmn and 

commimioning 

3)Elcekic cquipnmntx renovation 

Transducer controlling synem ««s 
i 

m}dcd to krtn blower Pion po«m 
oom pensstm contioging s&utem 

«m added to CLTruder and hi-s 

fme rolls apiece. 
4)gtsif training 

49. 883 12, 000. 

Coaaercia) 
icon 

Entrust«tnt 
Loan 

Seif- 
Fundio 

Financial 
Resistance 

39 959 

The 
rcnovahnn 

pmjcct hsd 

been 

complchxi 

according 

io the 

tcchnical 

p(sn. 

2005. 03. 10 

2005. 08. 3 1 

Payback 
period 

)RR 

qpy 

Cost of 
energy 
sav(ag 

75 '& 

145. 5 

118. 0 

vent 

oqc 

V]O, OM 

+ 1/tee 

10, 000 
3, 000 oommon 

buckets. 

C 1: 1. 020 tce/10, 0M 
bee 

p p p&6 Lcc/lp, 000 
bc e 

C 

energy ! pg tce/10, OM 

cossun bce 
ptioa 

I) Thc bvclinc year is 

in iooc 2))he dais in 

Burincsi Prolik colu 

cornet fice firid 
'gsiion 3)Phiriml 

qusnhy of energy ~ocl oiiacs 
from the Feasibility 

Repen. 4)Cero«aim 
faoor n dcnvcd from 

fiXrau(h Ihci ii 
Crnvcmm f«xv 
- Fsm«t edorific i«luc 

of fucii Cskrtfic value 

of cia! cquivslcviL 

5) Tetsl mvncmml md 
GEF comm &oro Pv 
hxaguien snd 

Conanivioaing Rcport 

6)Ps&tack pniof, )RR 

~ nd hP Y ii cslilaaiod 

on thc bccic drm s&cr 

rcooslim 1)Enirgy 
cnniumplioa of urut 

product «mis 6'om the 

~ dual ntdocdkm 
' 



se xo 'I 

Duce 

sum 
n«s 
lx liim 

'm 

Tliis pl«a»m c»abt(d»d ss s 
~ ivan Priiukty O«Vied 94ra VL 

(991. Ii occupim sn arcs of o m 
120 iiw (Imu-I/15 hoxarc). 
pncr io Ihc project, d» plani has 

(i md ssmis of 0 97 million R k( 8 
'yv«i and Prodsxm cn annual 

output of 26 milhosi brirks 
(omvaw bnd, equrvukmk 4 hi 

n nss fixed siss»of 1. st mitlion 

8 Ll B Yuan snd poxkccs so 
~ rvmal output of 2'1 mi 0 fan bricki 
(oclfawn 41Ck ivpliLiilcnl) alki 
feria'CLKKL Al plea«LL the pisa 
crnpkv' ~ 96 people met«diag 8 
sxhnical psopk snd 4» salsrr i ~ 

900 A&4 0 Yuan'mcvah ea 
~ wfagc &lie u»ia m«n»swift ii 

clay snd cast. Thc two main 

produce wv fired pcrfm»sd brick 
(nvoikk 240 ~ 115 9D) and lircd 
hollow briA (rmvhik 242. )CO" 
1 I I & Thc price of Ihc pcvfonowt 

is 9 &8 Ak(B Ywntriece sndikc 
pcffomlloll saic isoicf 26 lire 
prior afdx hotk« is I OO RSIB 
Yuan't(ccc snd 6» p»fo»ion 
talc is owa 'l5 v As ~ ouilli of 
f»immi on. brick qua In& 
improved an4 6» accqxcna rxc 
rr«vcasm Ircra 83»' to 93 Stra 
of d» producu are sokl an rhc 

kwd rrwk» m Nfa« 

Pnxlucrion 
pnxem and 
equi pme n 4. 
Cinder crush»+ 
boxing fcedcr —— 
hi. spccd line rolls 
— — mixing 

Cstruder —— 
vacuurii extruder 
— — artumn CVner 
— — grccn Imck 

curer — — natura( 

dr&ing — — firing i 

annular kiln 

The iil ~ in energy 
cnnsumpfian 
equipments 1)Thc 
repaired 38 
chambers annular 

kiln 2)Cinder 
crusher 3))hcpccd 
fine rolls 4)b(ixing. 
extruder 

5)Vacuum 
ciirudcr 6)Column 
cutter 7)Grccn 
brick c un sr 
8)Blower 

In(erne) 
co«bus(tee 
cca 1 t 
External 
conbustive 
coal t 
Poser/Rgb 

Suu total 

25DO. 00 0. 68 

GBS 

I, '156. 

1. 705 

I 10 tce/10, 000 
bce 

0 07 sce/10, 000 
bce 

C 

energy 
1 17 tce/10, 000 

conxun bce 

p t I oii 

'2 (OO 
' 3. 040. 64 

bco'4/ 
2. 493 7, 580. 33 

l)Annutar kiln renovation 
i 

T&x origrnat 3'8 chambers annular 

kin v as scskd. Thc surface 

backfilling «us w wed s «riy and 

ths taking Oue and arch mof «es 
i 

refilled and kmpod after rep«nng 

2)Prnceu cquipmcnls renovation 
i 

s T bc equi psnans including cinder 
i 

crusher. hi-speed line rolls. mning 

mrimdet, vacuum extruder and 

venice l column cutler v, crc 
insbillcd and dahn@ed. 

b)()» inslalktion aiid 

commissioning ( 
3)Ekctric cquipmcgts rcnorulion 

Tranaducer Ccntrolkng mvICm «us 
\ 

added io kiln blower. Nnn-po«ur 

corn pen«nor con(rolling 4vkm 
«ux added io cxlrudcr and hi. 

fine rolls spices. 

4)54(f training. 

50. 98 12+00. 

('onnerc is I 
I oan 

En(rustnent 
Loan 

Se I I'- 

Fundin 

Financial 
Assistance 

41 06140 

Thc 
renovalioir 

project had 

been 

complctcd 
~ ccording 

lo thc 

(achnical 

plan. 

2005. 03. 10 

2005. 08 31 

Payback 
period 

IRR 

NPV 

Cost of 
energy 
saving 

3. 1 &ear 

38 2 ' ~ 

Y)/tcc 

56. 8 Y I 0, DOD 

0, 000 

s's 
2, 700 cmn 

bnck 

rce/10, 000 
bce 

p0 056 tce/10, 000 Poser: 

C 

energy 0 95 tce/10, 000 
consvn bce 
ption 

604 65 

I)7&x baseline vesr 4 
4 2094 2)G» dsia in 

Bush»» Pro lib ala 
ocmes from Iield 

is'i'cfii gsiioiL 3)Pkiiiml 
qu«aity ol' sccrgy 

comes 

trcm tbc FemiliiliG 

Rcporl 4 )ccs vmios 
kciai ir dceivcd &xa 
formula, dm o 
Coiivcisiou (SCIW 

Fmiud aknTi valor 
rffurir Calerifx valse 

cf cost cquivskrs. 
5)TO»l kvvnnxm cml 

GEF cern» fiam the 

harilstion and 

Commimrcnkg Rcpon 
6)Payback period, (RR 
~ nd NPV i ~ od f4»cd 
on i» bssik dsk aficr 
icaovsii VLL I ) Energy 
osnsumpt isa of wk 
produa ccum fiom 9» 
sa»t drxnninatk« 

IO 

Skrrok 
o 
Holuv 

nws 
pk» 

Thn pl«s si c»ablishcd ss a 
m»tl pri»»t& owacd plass in 

I 980s. It wxvqrks aa arcs of omr 
87 mu ( Imu-I I I 5 hscuuc). Prior 

4 6» pnes». rhc pl am hm lix«l 
~ sa»s oft. 25 miOirm RW&B &'uan 

md pfcdurw an annual ouipul of 
22 mi gxm bucks (oxrmxn brick 

squiislov). '6&uk s has lixed 
arse» of 1. 76 million RL(B &'ucn 

snd prvvkvw sn srmual ourpm of 
26 mitlicx bricks (oxrunon brick 

cquiiulcss) slkr rcneimian At 

prmcns 9» Plass wrmh»v \08 
pcopk including 8 technical 

psopk snd the alary i ~ 880 Rkf 0 
Ywnvaomh on avcmge. The 
main rsw nwcr(al is cia& md 
coal. Thc two main Pfoduas mc 
fired performed brick (module 
240 I IS 90)and fvcd hollow 

brick(moduk24D 240 1&S). 
Thc price ol' ihc pcfforalcd» O. CO 

R)L(B 

Yuan�'piooc 

snd thc 
pcrfoistsoa rare i ~ ever 2&ik Thc 
prkxofgx hogo« is 1. 00 Rh(B 
Yii«i'piece «Kl thc pcrlorsiioli 
m» x ovw 17 . I As a resvh uf 
rcno ation. taick qualhy ~ md 6» ccvtassw fxs 
incrascs fiom XOVV 4 92v« I toss 

ef ths pnxhsas are «dd on thc 
kcsl market ir &0'an. 

Internal 
conbussive 
coal t 
External 
co«bunk&re 
coal t 

Pove c/Rgb 

Son (otal 

Pradurr ton procc» 
~ nd cqutpnwam; 
Bovinf, fccdcr- — hi 

speed fine rogs 
Geubl c shdl miring 

c xlni der- — Iwo- 

~ isgc vSCulail 

c mudcf — — column 
cutter-grccn brick 
caner — — «lobe 
I»rupert ing n»rtdm 
— -natural dr&ing- 
— firing in «mal« 
kik 
The tnaln energy 
wu»inu prion 
rqulpsneats I ) Thc 
isbuih 38 chsmbcm 
annular kiln 

2) Boxing feeder 

3)Cinder cfuftw 
4)H(vpccd fine rolls 

5)Gouhk shall 

mixmg c»ader 
6)ywoekge I acuura 

cinudcr '))Cotumn 

catxr g)Green hrirh 
cuncr 9)Blower 

9240. 00 

374. 

0 

0. 3 

2639. 87 

1432 

2783. 11 

C I: I 20 tce/10, 000 
bce 

P I OMS tce/10, 000 
bce 

C 

energy 
1 vy tce/10, 000 

canaan bce 
ption 

10, 000 
bco'ay 

2783. 11 2 493 

I )Aaw nuimist Ifcsuncrs 

Itic m« iiislcfml » cmci'sited ili 

~ dv«na md ared in nC» year Io 

«ark»i» n 7&» orignsl rolh 

swluumr werc replaced In tdw(xed 

linc regs Ssul riuXing Cmudcr. A o 
crusher wm kufrvkad Caloric value 

«m»xed poioihusgy. Tbc mi vkfg 

piopoilKai if ctcrmkuri scixfding Io 

cskric m(w. 

NcrNKmrf ~ was ~ Io mducC ram(am» Vane 
'B» dic aod core werc redssigned m 
dwt thc Ptam can pfrvkoe high- 

poforaticn rcotsngul» bricks. Thc 

«igiasl colunm caner «as rqr tarn( 

&)(hykg 
ll» drsmags s&xwn sf 0» grccn brick 

yard wss rmovmcd. Lfah ca»kg 
undosing snd rkiralicg gx «kbe, the 

dying ra» and r»c of if&ing sdolx 

~ild 6» original ) I drunk»a 
~ nna4r kik. Change si«ing pattern 

~ iid setting qu«uhy iii s kiliL Add 

Iansduccrto erdrcuxcdblower. 

S)Faushcd prcdux 
Fm shed tvodrue is eh»if»4 

5)27 12. (XS. 

Ccmnerciat 
loan 

Entrustnent 
Loss 

Si If- 
Fundin 

Financial 
Assistance 

41 35 

Thc 
ICLIOVstion 

project had 

been 

comp)cled 
~ ccording 

lo thc 

tcchnical 

plan. 

2005. 03 10 

2005. 08 31 

Payback 
period 

IRR 

SPV 

Cost of 
energy 
vav I rig 

17 year 

686 ~ r 

125. 3. Y I/tce 

119. Y10, 000 

0, 000 

ricks'a. 

(ce/10, 000 os)i 
bce 

0 057 tce/10, 000 Poser: 
bce 

C 

energv 
1 03 tce/10, OM 

con sun bce 

ps ton 

604. 76 1, 507. 67 

I )il» barcline &car o 
in 2094 2)TI» dck in 

Business Profile 

comas fium iield 

mvc«ilmce. 3)yhidcri 
qu«mty ef cncrgy 

naullpilca curiae 
fiors 6» Fc»ib itsy 

Rcpcrk 4)Convsrsion 

fsriw is dui vol ficm 
t'onnols, gm is 

Ccmwriw (sow 
-F«fwl cskrifie value 

of fuel) Cakrific Value 

ofmri squiiulcnt. Ths 
Pkm uses tk poor cost 
willi low cakciyic vsliic. 

5) Total krrummm and 

GEF oxncs fiem gx 
fchovuicd cars( 4CIC 

. 6)Psylvsck peri«L G(F. 

«ri NPV» calibnucd 

oa 6» basic data ager 
rcnovsnen 7)Berg& 

af iiiiil 
pmduct «wci firm 
«mal dnci' minsiiox 



Tha pure lull csisbiislad m s 
small privately ovmcd pkus m 
I ygqa b c«sr pica m arcs el'over 

140 mu (I mu" I /I S he«are) 
Pnor ro da iunSccx Vw pl am hm 

fixed ssins of 1. 12 migson Rh'IB 

Yuan ard prodacm sn «must 
euipa of 1 47 asthon bndis 
(conunos bndi cquivvlaa). '6'hi 

a hss fixed sitcts of I 61 million 

RM 8 'Yuan sn4 prude«a sa 
amus l ouqmt ot'4h mi}lion bricks 

(nmanon brick squiiuleni) aber 

mrna« i eh. Ai PrsscnL rhc plant 

empties I I 5 pcopk inclmlmg I I 
udmrmi people snd Vn uurv is 

4 20 RM 8 Yum«torch on 

cress!a. Tlic iiisis raw rllstcri ~ I a 
Is&'snd aal )bailie suiii 

prixhrcu src lir«l pafomicd taick 
(nsoduk 1«I I I5 uv) and firnl 

ho!is bndr (moduk 140 ~ 1«& ~ 

I 15). Ba pike of thc paforsud 
is 0 37 RLI8 Yusa'piece snd ua 
pcrfersiion rate is a w 16ss Thc 
price of the holkw is 096 Rhi 8 
Yuan @chic sad 6». pcrfonuam 
mtc «o w 4 Shk Ai ~ rcsuh of 
rcnovciicn, back quality 
improved imd Ihc scoipisnoc rale 

rnnvsaa f 78'. u ggVLILI 

of thc products src ioki on dn 
local nark« in Xfs« 

Internal 
coabustive 
coal t 
External 
coabuetive 
coal t 

Poser/i!Eh 

Sva total 

Pruductkm 
pt«cern ahd 
equipments: 
Cinder cr«shm+ 
bodng, fccdcr —— 
cosrsc roll ~ 

— — hi- 

spccd fihc re!is 
— 

mixing extruder 
— — vacuum 

cxiruder 

outumn cuncr- 
grccn brick cuhcr 
— — nslurd drying 
— — firing in 

~ nnuler kiln 

The main energy 
consumptioa 
squipsnenu I }The 
repaired 38 
clmmbmv ann vier 

kiln 2)Cinder 

crvshm 3)Rolls 
4)Mixet 
5)Vacuum 

cxlnsdcr 6)Cotumn 

cuhcr 7)Greco 
brick cutler 

8)Exhausted 
biouer 

2i20. 00 

473. 10 

0. 1 

0. 63 

1/74. 

1, 719. 

181. 2 

3, 174 2 
energy 
cua ciia 
ption 

vD tce/10, 000 
bce 

007 tce/10, 000 
bce 

1&7 tce/10, 000 
bce 

I O, ODO 

bcc. ia/ 
3, 174. 24 2, 493 7913. 37 

I &Arsml cr loin rmavslirn 

s)A inn 4 duisbsn aillilkr Mitt wss 

b)77» 
ori8k«l «I chsrubm saw lsr kiln was 

rciimui o6 to 30 dnmbcu annulus kiln. 

7}w surfsoc bsckfiOing wss aimed 
away snd thc ksking flue snd arch 

ruof wm rcfilkd ud tamped ager 

iquinhg, 
1)Proc«a cquipsunts rcnovsuon 

s)A ncw csee va««u unreduced. 

Atd Ihc equi pmcnis unluding Ader 
crmhcr regs, mixa snd vcrdcsl 

ccdumn caner «ca rene vatcd, iratsl 

~ nd dcki gged. 

b)Qic instslutioa srd ccmmiakdng 
3 ) Ekari c cquqssnm rcnovsi isa 
Tnsaduccr conushing s&acm wss 

sddcct u cd«surd blsuar. Nonqxusw ~ar coraolbng sml«a «a 
added to extrude/, rolis md mixcc 

spices. 
4)Bish«tp s}ami 
wm rcnovsud ' 

5)gtdf tuinkg 

50 4'ivv I 2. 000 

Cue«ere is) 
1 oan 

Entrustavn I 
Loan 

Se 1 f- 
Fundia 

Fihancisi 
Assistance 

40. 49820 

Thc 
ienoiulicm 

projeci had 

been 

coiripk'lui 

~ihg 
to the 

tcchnical 

2005 03. 10 

2005. 08. 31 

Payback 
pevivd 

IRR 

hPV 

Cast nf 
energy 
saving 

129. 9 

285. 5 

103 7 

7 e & I' 

Y 10, 000 

Y I/tcc 

IO, ODO 

4, 000 common 
backs's. 

tce/10, 000 
bce 

Pocvri (IO5! 
bce 

C 

eoergy 0 tce/10, 000 
consun bce 

Pit oh 

696. 95 I, '737 50 

I)'lbe bssclua &ua n 
in2004 1)yhedsuin 
Bvcmcii Profik cdu 
conm from lkld 

mivaifsiaa &)Phaasl 
mmnity vf cncrgy 

emaunp I oh i cities 

bom 0» Fcmibilitv 

Rcpurt. 4)Ccnwndmr 
fsctet n drrivi!4 bool 
formula Ihsi is 

Can vcnios factor 

Fsausi cslohtk vslm 

of fuel/ Cslori6c value 

of coal cquiiukrn. 

S}Toul isvcamem snd 

Gk. F eorscs bem 0» 
Irrtsli«ion md 
Ca«miss ionin8 R cpoa 
6)Payback period, IRR 
snd NPV is cshbnwd 
cn da bisic date ager 
rcaovsum, 7) Energy 

cemunqm oh Of ulul 

produa ccam Irom 

s C'uxi danlnma leis 

latereal 
coabustivc 
anni 'I 

Fxtecnal 
coubuetive 
coal t 

Pcadactlaa process 
m4 cqiitprauaiir 
C'ader nusha+ 

rwk —— 
cocuc rolb- — hi. 
~ peed fine ndls 

amng arcayh m xcr 

vscuilla 

cxtrudcr- -veniml 
mlmm cuua~ 
brick cuuer-— 
i«luca I dr& ing 
fckg in smulsr kiln 

TI» main roc rgy 
cousins Ptioh 
cqldpiiirflle I) Bic 
rcbuib 24 chmnhcn 

«aukr Min snd gn 
rcpcircd 33 d«mbcu 
«melar Mls 1)C' 
crusher 3 )Nvspccd 
rolls 4)guong 
arcnggr nuxcr 

5) Vacuum auudcr 
6)V«ticsl column 
cutvr 7)Ccscn brkk 
amer g)Exhmacd 
Mower 

Pacer/Rgh 

Sua total 

Tbi» plant am csublnhcd ss ~ 

ansg pmmelv or«ad piers ia 
)hhh Iieccupks ai siss ofmw 
100 nw (Imu I I'I 5 hccuac). 
Prier tO gn yrujarL dir plsse hai 
fixed «acti of I. IO mala« RMB 
Yuan snd prcrkam an annual 

outpm of 24 miltion bricks 

(conan brick alai vskm) «Iu 
n ties fiud csicu of'I 77 nugien 

RM 8 'Yasn snd prork«s an 

~ rsvut ompm of 30 milliar brias 
(nutuacn brick cquivslkm) aller 

rmmuvm. At prcscnk Ow pisa 
crcplc&v 110 people including 7 

I pcopk cnd thc sahvy ii 
8 SO RMB 'Yusa'mornh on 
svcrsgc. Thc nuin mw materi ~ I is 

dsy snd cost. The two main 

produ xs src facit pcrforasal briar 

(nmdulc 240-!IS-90)md feed 
hogea brick (module 240" 240 

115). Theprknofqwpcrlcislcd 
is 0. 34 RMB Yuan'piece srd ga 
pcrfoistkn tete is over &6SL The 

peur ol'the holkia is 1. 00 RMB 
Yusa'piccc «d gn pnforsticn 
~ ac i ~ over 4O'L As s rcsuh of 
rcnmutiea, brick quality 
improved snn da ccccpurw sac 
incremcs bath 7gv4 lo 91'«Most 
of Ihc producu are sold on the 
local Iliitict m hys« 

1720. 00 

432. 00 

019 

0. 38 165. 4 

2, 929. 

tce/10, 000 
bee 

p 007 tce/10, 000 
bce 

C 

energy tce/10, 000 
conaua 

p t I oii 

10. 000 
boers/ 

2, 929. 06 2, 493 

added m Lign 

chill peri astor celt 
wm added to 
fiw miis end 

spasm. )fon 
wsx isdnplcd 

4)Drs'umge 

5)guff Irsinin . ! 

b)o«er. )Ioh-power 

trolling syacm 

cktt«der, hi-speed 

enng areng(h mi . pilwci' cnnlpciisstor 

xkm of !peen brick 

ted. 

1)Anhvha kr[n renovsbon 

a)The 24 chatrkm snnukr kiln 

«us construct«I. 
b)The engine! 72 Chembem 

snnvkr kiln uus sca! «L Tbc 
surface tnckfiiiing «as camcd 

a«uy and Ihc )hiking Bve snd arch 

roof «us mfigcd snd lsmpcd ager 

~hug -!t 
2)Prhcess equipmcnts rcnovstion 

s)A ncw excavator ««s ihtmduced 

And Ihc cq vipmcnu including 

cinder crusher, high. speed fine 
I 

rolls, strxmg sbength mixer snd 
. 'i 

vcrticnl cdumn cutter «me 
renovated, inslsi !cd and dcbuIO) cd, 

b)Dk ihsugslion snd 

cnminixslorililg 

3)Ekcbk cqudrmcnts rcnorution 

Tmnsducer castro!ling xyacm «ss 

67 

Ccmacrcinl 
)oan 

Entrustaent 
Loan 

Self- 
Fundi 

Fiaancia) 
Assistance 

57 16640 

The 

rcli 0 vul iofi 

project hsd 

bccn 
coitipletcd 

sccordihg 

Io the 
tcchnkal 

plan. 

2005 03 10 

2005. 08. 31 

Payback 
period 

!(pv 

Cost of 
energy 
Carthg 

486 

108. 01 

123. 

Iesr 

Y 10, 000 

Y'I/tce 

10, 000 
3. 000 common 

bricks's. 

C 1. 0 900 tee/10. 000 
bee 

0 054 

tea�/ 

10, 000 
Poser; 0. 054 

C 

eaergy 095 tce/10, 000 
conxua bce 
pti on 

800. 46 1, 995. 55 

I &The bise line &eu is 

1004. 1)T&c dais in 

Buiincsi Profik cols 
mmes bom fickl 

mvcsngaion. 3)Phisicsi 

qusutby of energy 

ccnmhgdm ccaici 
liven thc FuubOby 
Rcpxt. 4)Ccnimvloll 
fears n Ari red fnsn 

formula, dai is 

Convcnion fsacr 
Factual csknfic iniuc 

of Oav Csknfic mluc 

of Coal cquivslcnL 

5)yiasl mi«nmnc nd 
GEF comes bom gn 
bhsOslicn «d 
Cammiaiming RrporL 

6)Ps&urd pai sk! RR 

«d NPV h cslibr«cd 
en dn buic dais cg« 
rcnovaion. '})Iyncrgy 

ucnsumptiea e I unk 

prsduct ccsncs bom 

sausl ~ 



)3 

Xllser\ 
Vm 
nu tc 

Mlrcn I 

~ Cc. 
Xi'm 

production 
process sad 
equlpmentx: 
Cinder crusher+ 
bomng fecdcr —— 
coano rolls — — hi- 

spead fine rolls- 
— doubk shaB 

Th a plue wai csiabllrhcd as s 
~ msff priimcly owned pl«a m 
1997. It occupier m sms sf inm 
II) rm(tmu I/15&«vere) 
Pilaf io Ihc pro/ccL thc pkiii IIC!i 

lixal caco of I OO m l lion RM B 
Yuan snd products sn are«st 
«upui ol') 3 nufi am brickr 
(comnon brick cquiiv lent), whi 
n her fiwd smoc ot'3. 5& nunam 

Rkl 8 Yuan md pr«kwm ea 
~ ra«st output of 76 mr 0 ion bricks 
(oxrcnmbrick «pri . Ckni) cficr 
rcnoix/iolL Al pr«cnL thc plssi 
anpkav 90 peep k in Vudmg I I 
ted«ice l pccptc snd dir cskry i ~ 

$70 I&f 6 'Yasn'a«orb on 
~ wrsgc Ae main m» mat«mt o 
dsi md coal 7&w iuu main 

produce are fired poco«md brick 
(module 240 115 ~ 90) snd lircd 
hsllov hrick (modvk 240 240 
I I 5) Thc price of dir pcrforstcd 
is 6 36 RM 6 Yuan. 'piocc snd thc 
pcrfomiion rate is over 26» The 

Err«el Ihc kdl«i u 0 9'4 Rh(B 
Yuan picor srri Ihc perforation 

rate ic«w 4SYA As srcmkof 
rcnir»rmn, brick qushu 
uapna Y4 snd ilia so«tasncc mt c 
kecmm fmm 83. » ro 93 L\cm 

of tlu produus rce mid cw Ihe 
local muka in Xfsn. 

Internal 
coobsxtive 
coal t 
External 
coabustive 
coal (t 
Pcuev/Rgb 

miner — vacuum 

cxv/vdcr —— 
Lortica( column 

cvffcrqrccn brick 

cuner — — nstuml 

dr)ing — — liring i 

annular kdn 

Thc mala energy 
consumptkn 
cqu(prrmnts 

1)Ncw28 
chsmbem snnu(ar 

Mln 2)Cinder 
crusher 3)Ni. speed 

ml)s 4)DouNe 
shsp miser 

5)Vacu«m 
extruder 6) Veff /cat 

oolumn cutter 

7)Green brick 

coffe 8)Exhei/sled 

bloum 

Sua total 

6500. 00 

2360. 00 

426. 50 

0. 1 I '/74. tce/lp, 000 

0. 63 

0. 3 

9 I 5 p p p 7 
t c e / I 0, 0 0 0 
bce 

162. 9 

C 

energy tce/10, 000 
coaaun bce 
p r. ion 

2, 928M 

2300 ', 2, 928 49 10, 000 
bee'a. / 

2. 493 7300. 72 

1)Annubu kiln rcno talion 
The ncw 28 chsrnbem annular kiln 

uxs conriructcd 

2)Process equipmcnts renuvxtion 

s)A nc«' exeat«lor «us introduced 

And the cquipmcnls including 

cinder crusher. high. speed fine 

rolls snd veri&CO! ce)umn cuffm 

uerc rcnovstcd, instsll«1 end 

dcbuFgcd. 

b)Dic installation snd 

commissioning j 
3)Ekctnc cquipmcnts rcnm stion 

Transducer con troging mmcm uns 

added Io exhausted Nov. qr. Nco- 
fewer compcnselor conlroping 

c)rkm wss added lo extruder 
i 

4)Drainage 

v/sterno('grccn 

brick 

yard «xs renomtcd. 

5)SMB Imining. 

50. 8911 12, 000 

Cosaercis) 
(osn 

Entrustaent 
Lcm n 

Sc I f- 
fend 

' 

Financial 
desistance 

40 96710 

Thc 
IC tin Ys livn 

project hsd 

been 

oem pktcd 

according 
to &lc 

Iechnicel 

plan. 

Payback 
period 

IRR 

FFY 

2005. 03. 10 

2005. 08. 31 

Cost of 
energy 
saving 

46, 1 

757 

118. 

year 

~ ' 

Y 10, 000 

Y I /tee 

mon 
' s'4. 

p 97p I ce/ t D, DDO 

bee 

ppdv tCe/10, 000 Poser' . 0062 
bce 

C 

energy 
1 03 tce/10. 000 

coi/svu bce 
9 t. I os 

628 15 1, 565. 97 

l)77» bmclia. «sr a 
m 7&04. I) Thc data m 

Bvsinccs Prufik col 

comic &om lick 
in «uigstion. 3)Phisicsl 

qusnuty of cnc/IS 

roar&i«pi a sr colllcii 

&om &» Esmik! ity 

RcpcrL 4)Ccciivisicn 

fox« is deci'ilul flo/ii 

formu/I« ihst is 
Come«me fc«cr 

Ps«set eaton lie i slue 

of 6icl/ Cclmilic valve 

of cost msivriox 

5) Tract invmtmne snd 

0 EF cccncs from Ihc 

Intrilnicn snd 

Cianmssirmng Repen. 

6)Ps&tack period IRR 

sed icy v is cslihrsicd 

an 6» basic dsts rikr 
rcncimicn. 7)Energy ~icu nt'unit 

prado« c«rm &nit 

~ Lvusl dctcmvmtl«L 

14 

7)m ptsni «ss csisblishcd m 4 
cotkcuvelv owned pkrs m &98ps. 

& occupies an ares ol'over I SD 

mu (In«-I/I S ha«me). Prior to 
Ihr tsajccL dw plsru has fixed 
«sets cf 1. 07 nahioa RMB Yuan 
snd producer an sr«us l output of 
25 mi then hn eke («xranon )sick 
at»is»kai). IVhik ii hss fixed 

ms«col 1. 86 miR«n IL(tB Yuan 
md piorkavc an nmrml eutput ef 
28 mig i cn tricks (osnxnm kr«VL 

iquwskra) aym rane stico At 
ivcrcnL Ihc place empt am } I o 
PcoPlc inc tsdtng 10 tcchnical 

pcopk md the mtsi& n 870 IL)48 
Yiis/I it&cadi ca a\ ere gc. ills 
mein rsu n«vxkl is clsl snd 
coal. Thc nm msm p/«ksm src 
fired pufwckd brick (moduk 
240' I I) 90) sad fired ho&«c 
brick (module 240 245. I I 5) 
Thc price ol'dn pcrfcrsled is O. 40 
RM8 Yusn piece snd Ihe 

pcrfccetaciisicuovcf 2&' Thc 
price of lhe holk« is I 00 Rht 6 
Yusa piece snd thc pcrfcrmku 
«tc is over 3)vk Ac s remh ef 
rene i«ion, trick quality 
impna wl snd the ccctssom mk 
incrcsscs &om 8& 4 m 92Y» Mort 
of Ou pmckxts src add en the 
lees 1 mvkct iri Xi'sn. 

Producrioa process 
s/&4 equips/an&mr 

Boxing fca/rr —— 
oserm rot h- -tolh 
cvushor — 

hi»I»cd 
fine rolls -doubk 
d«8 nuxcr-— 
douhk shsfi mixing 

CXuWkr- -tuva 
ncgc 'iu«liiiii 

c &snakc cotiilmi 

cumx-mocn brick 

cuncr- -adobe 
tranrponing machine 
— — nsuas 1 dning- 
— luing in annular 

kiln 
Thc aralu cacvgy 
cenmaiipffoii 

~ qalpracuk I )B» 
repaired 46 riamb«s 
sr«uter kik 
'1 ) Boxing &cdcr 
3)Cinder cnulkr 
4)Rslk crushis 5)ki- 
speed rolls 6)Doable 
~ hsfi mixir 7)Poubk 
dafi mi xing c «ruder 

g)ywockxc vacuum 

exuudcr 9)Colurm 
cuncr 10)Grccn 
cutkr I I)Bhacw 

(eternal 
coabustive 
coal 
External 
coubuetive 
coa) (t 

Poser/Rgb 

Sua total 

10062. 50 

412 5 

2874. 86 Coal; 1. 15 
bce 

0. 38 157. 

3032. 

C 

ene rgy»1 tce/10, 000 
consun 

' 
bce 

ption 

p p 0&3 
tce/10, OOD 

Poaeru 

10, 000 
bcc. 'n/ 

3032. 84 2. 493 

1)Rcncuing proccsr, equipments 
Repiscc thc origina! Cxvruder utth 

Type JZK50/45 nso. stage v«cuvm 

extruder. Add 1 sct of ncu hi- 

specd fisc m))s snd I mt of new 
I 

doubtc she& miring cvvrvdcr. 

Rcncw die, model snd core. 
Replace thc original column cutter 

«ith vefficsl column cvttm 

(nlroduce 1 set of loedcr lo 

transport raw material. 

2)Anno kr kiln renovation 

The uxll of 6m annvlsr kiln «xs 
repaired snd the affemsl and 

cvVctnst «xg end hip door «ore 
ace)cd. l sct of 7)7» ZF34I bauer 

i 
«xs inooducod Thc dnancge 

s)xtmn of green brick )md «xs 
rcnmated to reduce kss of adobe 
«hcn rainy weather or heavy rain 

3)NOO-pouur componmtor 

conhuging s)stern «xs added to 
extruder. 

72. 75 12, 000. 

Coaaercia) 
loan 

Enti i/etna/it 

Loco 

Se( f- 
v di 

Financial 
Assistance 

62. 82140 

Thc 
IC/iu Ys lioil 

pto&ccl hsd 

been 

colt& pktcd 
according 

to thc 
technics( 

pleo. 

2005. 03. ! 0 

2005. 08. 31 

Payback 
period 

)RR 

Cost of 
energy 
saving 

37 

66 2. 

187. 1 

&ear 

rf 10, 000 

Y 1/tce 

0, 000 

ckc'c. 

C ) 094 tce/10, 000 
bce 

0. 056 tce/10. 000 
bce 

C 

eoerg& 00 tce/10, 000 
consua bce 

p L 1 oii 

1, 51895 

[)Thc bcrclinc &mr v 
in 2OD4 2)Thc data is 

Busincn Profik' colurm 

eefus from ficM 

imcsfigsrico. 3)Phiricsl 

client) ly of c/uvgv ~ i err Ca i aCS 

from \hc Fm«Mlity 

Rcpeic 4)CO/I'YC/nisi 

fatter is deriwri &om 

Iimnuls, lhri is 

Cmvwsionfs«m 
Fsausl mlorific ixluc 

of fcri/ Cskrilk Ycluc 

ofcoal cquiivkai llw 
Pl wc mm On poor mal 

v«h low mknELC Y«k« 

I) Total irrvatmcm md 

GEF comes 6om thc 

rnmvntcd sm«I dsk 
6)PC&kadi pcriod. tRR 

sud Npv is cslibmi«l 

oa thc basic data sf cr 

mmvsuen 7)Encq& 

cf vrit 

p/orkm comes &sin 

~ «usl doer minslion. 



Xiraw 

~ os 
?rice 
Cs LOL 

lii ternal 
coahuat. ive 
coal t 
External 
coabustive 
coal (t 

Production 
process snd 
equipmenm: 

Cinder cmshcr+ 
t»hing (md' 
eoarsc rolls- - hi- 

specd fine rogs- 
— doubl» shaA 

Prmvr/Rgb 

mixer — — vacuum 

cxirudcr —— 
column cuner- 

green brick cutter 
— — natural dr)mg 
— — firing in 

~ nnular kiln 

Thc main cnrrgv 
consumpdon 
cquipmeoai I)2 
acts of rcpaircd 30 
chsmbem annular 

kiln 2)Cinder 
crusher 3 @i-speed 
fine rugs 4)Doubk 
shag mixer 

5)Vacuum 

est rudct 6)Column 

cutler 7 R)reen 

brick cuncr 

B)Exhausts 
bio«cr 

Sua total 

This pl»a was cosblishcd w a 
pd vsicly owned ptsni in 2000. )I 
ecru(am sn arcs al'oicr I tunis 
&Imu-Ir(5 hmmc) lhm 
pm) srs, dic plant hss lixed siam 
of I. ng aunion RSIB 'yuan snd 

pmdaces sn wan»! Cvtpui of 34 
miilian bricks (common brkh 
~ Ouivslos) Whik il has (ised 
sricts cf 1. 59 antlion Rh(B 'I usa 
md produces an sraarsl output of 
~ S ndgkw hvrcks (omrnon brick 
apilixkni) alki iciio sin». Ai 
prcscnr Ihc piers anp43s 97 
pcopk indwhng 2 IcvWimi 
pcopk md Ihc mtsry ia g!Io Rm 0 
Y usa'iiwlsh ea ~ 'las gv. 11ic 
ilisai cali ills l elis) is ck\ siid 
cos!. Thc oso n«ai pioduos arc 
fir»I pcrfomisd brick (moikk 
240 It) 90)sndCmdholkw 

, (moduk)40 240 tlt) 
Bic prior of Ihc pcrfasicd w 0. 34 
Rh( B Yuan'pion and dw 

Pc»oral»o mic ii ever 26 6 Ths 
ofuwhstk«a 092 Rldo 

Yilsii pafcc sad Ihc pcifomiloli 
r»C a OVCC 45 As s icsllhof 
waovsrloIL tswk iplll it v 

imProvcd and thc ~ rst ~ 

'nirsascs Crom So' io 9(ph htoo 
cMe pioduos src sold oa thc 
lo. elm»Acr in Xiha 

8500. 00 

5770, 00 

646. 00 

0. 1 1, 666 3 
tce/ 1 0. 000 
bce 

0 38 2474 

4, 424. 2 

C 

energy tce/t0, 000 
coossa hce 
ption 

25108 P . 007 
bce 

3400 ' 442424 ln, ooo 
bce, 'ay 

2. 493 11, 0. 9. 63 

1)Annular kr(n mnointion 

The orig(i»I 2 sets oC30 chambers 
i 

annular kiln umc scakd. Thc 
~ urfscc 1»ckfiging «as carried 
away and thc leaking flue and arch 

moC uns rcCilkd snd tsni pad a A sr 
repairing. 

2)Process equi pmcnk norns ation 

6 new cxcav«lor v as intnxluccd 
I 

And Ihc equi pmcnts Including i 
cinder crusher; high»peed Cine 

rolls and vacuum cxtmdcr «arc 
instatkd and dcbuggcd. 

3)Electric equipments renovsuon 

Transducer controlhng system «m 
added Io cxhaumcd blms»r. Non- 

1 

po«ar compensator L»unaging 

s?stem «mmkkd to mtrudm, hi- 

speed tine rolls and rnmcr apax». 
4)Drainage «stem o('grcca brick 

)md was renovated. 

5)Sm(T tndniijg 

50. ? 15 12. 000. (x 

Coaaercial 
loan 

Fntrustaent 
I osn 

Eel f- 
Fund 'a 

Financial 
Assistance 

40. 811 

Thc 
rcnovslloii 

project had 

been 

complmed 

IN»rndnig 

lo th» 

tcchnical 

plan. 

2005 03. 10 

200508 3I 

Pa)back 
period 

lgg 

Rpy 

Cost oC 

caergl' 
!I isv 1 s g 

vvar 

107 

stg 7 If 10, 000 

1)8. 3 Y 1/tce 

10, 000 
4, 500 Common 

bricks'a. 

tce/10, 000 
hce 

tca/)0, OOO 

bce 

C 

~ ncrgv 
1 16 tce/)0, 000 

consua bce 
Ptian 

64). 64 I/99. 61 

l)Thc blrctinc 3'csr is 

in 2004 2)The dais in 

Businca Aolik celu 

ccmcs (rem field 

invcmigsrwn 3)Pkncsl 
quand ty of energy 

ovlialilipl icli ccalcs 
firm rhe Feasibility 

RcpofL 4)Oofwsnlial 

(sita is dcnvcd oom 
fommk ihu is 

Convcisiwi (seta 
Fast« 1 calsrinc value 

of fuel/Cskrific value 

oCcosl wpivalcel 

S)Terai kvcsaacm and 

0 EF comes ncm dn 
Irasnaiicn and 

pepsi. 
6)Ps) t»rk pcriod. (RR 
and hl'V ii calibmicd 

an Ihc basic dais alla 
rcnovaum 7)Energy 
comungrdm of uns 
product oanri fiom 
~ aud docmdnsdc« 

Tolsl 852. 4 180000. 9910. 24705. 8 


